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THE  IRRIGATION  OF  THE  NILE  VALLEY. 

BY 

JOHN   WARD,    F.S.A. 

Mr.  John  Ward  is  an  authority  not  only  on  the  antiquities  of  Egypt,  but  also 
upon  those  questions  which  make  for  the  development  of  the  country  in  modem  times, 
and  he  has  had  exceptional  opportunities  of  studying  the  irrigation  problem.  He  shows  the 
revolutionising  effect  of  the  dams  which  have  already  been  constructed,  and  unfolds  an 
important  scheme  for  restoring  to  the  Sudan  the  prosperity  and  prestige  which  it 
possessed  in  ancient  times.  A  promising  area  for  British  engineering  enterprise  is  here 
disclosed,  and  when  the  scheme  has  reached  a  more  mature  stage  we  hope  to  be  able  to 
arrange  with  Mr.  Ward,  who  has  lately  returned  to  Egypt,  for  a  further  article  on  a 
subject  which  is  largely  bound  up  with  the  successful  maintenance  of  our  interests  in  the 
Nile  Valley.— Ed. 


WENTY    years  ago  England 
found  herself  committed  to 
the  guardianship  of  Egypt. 
The    empire     founded     by 
Mehemet     Ali     had     been 
ruined     by     the      reckless 
extravagance  of  Ismail.    All 
other   nations     held    aloof. 
Egypt  seemed  to  have  no  friends  left,  as  every 
available     asset    was     mortgaged,    apparently 
beyond  hope  of  redemption.     The  French  fleet, 
sent  to  protect  the  country  in  its  dire  necessity, 
sailed  away.     Our  fleet,  sent  on  a  similar  errand, 
remained  at  Alexandria,  and  saved  Egypt  from 
revolution.     We  have  remained  its  Protectors 
ever    since.     In    1882,    Lord    Dufferin,    being 
our  Ambassador  at  Constantinople,  was  asked  to 
visit   Egypt   and   report.     His   advice   mainly 
consisted    in    these    points :     "  Establish    an 
honest  financial  system  ;    create  a  new  army 
under  British  officers*  training  ;    bring  trained 
engineers  from  India  to  introduce  the  system  of 
irrigation,  which  has  been  so  successful  there. 
The  Nile,  under  proper  management,  will  bring 
in  a  sufficient  revenue  to  meet  all  requirements.'* 
All   this  was  carried  out.     The  **  Blue  Books  " 
of  the  time  show  how  arduous  was  the  under- 
taking ;  the  results  prove  the  wisdom  of  the 


advice.  When  the  system  of  Perennial  Irri- 
gation is  fully  developed,  two  crops,  and 
even  three  in  some  cases,  will  be  possible. 
Forced  labour  is  abolished,  unless  in  cases  of 
great  emergency,  such  as  the  bursting  of  a 
canal  bank.  Water  is  the  very  life  of  Egypt. 
Formerly,  the  Pasha  could  divert  all  the  irriga- 
tion to  his  own  estates,  if  he  pleased,  and  the 
fellah  was  taxed,  whether  he  got  the  water  or 
not.  Now  the  peasant  gets  his  supply  equally 
with  the  Pasha,  each  in  his  regular  turn. 

All  this  is  the  work  of  the  British  engineer 
officers.  The  effect  on  the  whole  land  is  mar- 
vellous, the  flocks  and  herds  are  doubled,  the 
people  are  happy,  better  clad,  are  becoming 
rich,  and  are  learning  to  use  the  savings  banks, 
which  have  recently  been  established  for  their 
benefit.  Schools  are  well  attended,  and  all 
children,  male  and  female,  can  now  learn  to 
read  and  write  Arabic,  and  English  if  they  so 
desire.  Under  all  this  it  is  no  wonder  that  the 
returns  of  revenue  are  increasing  b}^  leaps  and 
bounds. 

Nobly  have  the  small  band  of  Britishers  done 
their  duty.  Many  have  retired  after  active 
service  ;  not  a  few  died  at  their  posts  ;  these 
were  replaced  by  men  similarly  trained.  Sir 
William  Garstin  still  leads  the  van  of  peaceful 
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generals,  Sir  Colin  Scott 
Moncrieff,  Sir  W.  Willcocks, 
and  Sir  Hanbury  Brown 
have  retired  from  the  ser- 
vice, receiving  their  well- 
earned  titles  for  their 
eminent       services.  The 

veteran  Lord  Cromer  still 
guides  the  destinies  of  the 
land,  the  wisest  and  kindest 
of  rulers. 

THE    NEW     DAMS    AND     THEIR 
EFFECT. 

The  vast  reservoirs  for 
perennial  irrigation  recently 
completed,  caused  the  ex- 
penditure in  labour  of 
several  millions  sterling,  of 
which  the  greater  part  was 
spent  among  the  natives  of 
of  the  country.  At  one 
time  20,000  men  were  at 
work.  The  mere  fact  of 
the  new  Dam  at  Assiout 
being  completed  a  year 
before  the  contract  time 
was  the  means  of  saving  the 
whole  cotton  crop  of  Lower 
Egypt,  valued  at  several 
millions  sterling.  The  Nile 
"had  forgotten  to  rise  "  in 
1002,  and  had  such  a  calamity 
occurred  before  the  rule  of 
the  British  Engineer,  a 
famine  would  undoubtedly 
have  resulted,  with  a  loss 
of  many  thousand  lives. 
Seed  was  supplied  by  the 
Go\ernnient  and  all  taxes 
remitted  to  those  who 
suffered  by  the  scarcity  of 
water. 

The  income  of  the  Egyptian 
Exchequer  being  assured,  the 
enormous  debt  of  the  coun- 
try, exceeding  {100,000,000, 
is  being  gradually  reduced, 
and  its  interest  regularly 
paid  as  a  matter  of  course. 

FURTHER    OPENINGS    FOR 
BRITISH     ENGINEERS. 

In  1905  the  debt  is  to  be 
settled  on  a  basis  of  sinking 
fund,  which,  it  is  expected, 
will  extinguish  Egypt's  entire 
debt  in  fifty  years.  About 
the  same    time,   the    whole 
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FIG.   3.      ZIFTA   WEIR— RAYYAH    ABBAS   HEAD   WORKS  WITH    CANAL   LOCK. 

One  of  the  main  features  that  the  engineers  had  to  keep  in  mind  in  constructing  this 
barrage,  was  not  only  the  irrigation  of  the  land  adjoining  the  Nile,  but  also  the  maintenance  of 
an  unobstructed  waterway  throughout  the  delta.  At  the  extreme  right  may  be  seen  a  lock, 
through   which  vessels  of   considerable  draught  can  pass  all  the  year  round. 


revenue  of  the  Suez  Canal  will  fall  absolutely 
into  the  hands  of  the  Egyptian  Govern- 
ment. This  will  be  between  three  and 
four  millions  sterling  per  annum.  Should 
Egypt  require  capital  for  the  irrigation  of 
the  newly  acquired  Sudan  Province,  there 
can  be  no  doubt  that  it  has  ample  security  for 
anything  it  may  need,  and,  since  the  Sudan 
belongs  jointly  to  the  British  Empire,  the  loan 
can  probably  be  obtained  at  the  same  rate  as 
if  Great  Britain  were  the  borrower.  Before 
perennial  irrigation  can  be  fully  given  to  Egypt, 
further  canals,  weirs,  and  other  engineering 
works  in  many  parts  of  the  country  will  be  neces- 
sary. These,  however,  will  all  be  within  the 
powers  and  means  of  the  ordinary  staff  of  the 
Irrigation  Department.  Sir  Hanbury  Brown, 
late  Chief  of  Irrigation  of  Lower  Egypt,  before 
his  retirement  from  the  service  a  few  months 
ago,  saw  the  completion  of  a  very  important 
undertaking,  planned  by  himself,  and  entirely 
carried  out  by  the  ordinary  staff.  This  is  the 
greatest  work  ever  so  executed,  and  is  of  sufficient 
importance  to  be  pictorially  illustrated. 

THK    ZIFTA    BARRAQK. 

In  order  to  assist  in  the  distribution  of  water 
in  the  northern  portions  of  the  Delta,  it  was 
found  necessary  to  construct  a  weir  at  Zifta,  a 
point  on  the  Damietta  branch  of  the  Nile,  about 
half  way  between  the  Cairo  Barrage  and  the  sea. 
In  the  future  the  main  canals  which  supply  the 
Southern  tracts  of  the  Deltaic  provinces  will, 
as  at  present,  obtain  their  supply  of  water  from 
the  river,  upstream  of  the  existing  barrage,  but 
the  areas  lying  to  the  north  will  be  supplied 
directly  from  the  new  Zifta  weir.  The  advan- 
tages of  this  arrangement  are  obvious.  The 
length  of  the  existing  canals  is  very  great,  and 


they  traverse  large  tracts  of  highly  cultivated 
country.  It  has  been  very  difficult  to  force  the 
water  down  to  their  northern  reaches  in  sufficient 
quantity  to  give  the  lands  dependent  upon 
them  their  fair  chance  of  water.  With  the 
completion  of  the  new  weir,  or  barrage,  the 
lengths  of  the  supply  canals  will  be  much 
reduced,  and  the  distribution  of  water  to  the 
northern  tracts  will  be  greatly  facilitated. 

The  Zifta  Barrage  .was  commenced  in  1901. 
The  total  estimated  cost  of  the  work  was 
jr45o,ooo,  which  includes  a  lock  for  navigation. 
It  has  actually  been  built  for  ^^320,000.  The 
design  is  practically  identical  with  the  plan 
of  the  Assiout  Barrage.  The  foundations  at 
Zifta,  as  at  Assiout,  consist  of  a  thick  bed 
of  concrete  enclosed  between  cast  iron  "  sheet 
pihng."  The  weir  consists  of  50  openings  of 
5  metres  each,  with  a  lock  of  13  metres  in 
width.  The  total  length  of  weir  from  bank 
to  bank  is  373  metres.  It  is  planned  to  hold 
up  4  metres  of  water.  (In  smnmer  water 
level  upstream  R.L.  7.30,  downstream,  3.30.) 
The  gates  were,  however  made  higher  than 
originally  designed,  so  that  as  much  as  8  metres 
could  be  held  up  in  case  of  a  good  supply,  and 
in  the  summer  of  1903  this  was  actually  done. 
The  soil  of  the  river  bed  upon  which  the  founda- 
tions were  laid  turned  out  to  be  far  better 
than  was  expected,  and  this  facilitated  the 
work  greatly.  Great  credit  is  given  to  Mr. 
Frederick  Hurley,  the  resident  engineer  of  the 
work,  Sir  W.  Garstin,  in  his  report,  remarking 
that  had  it  not  been  for  his  excellent  arrange- 
ments, such  a  good  out-turn  of  work  would  ha\e 
been  impossible.* 

♦  Mr.  Hurley  is  a  native  of  Belfast.  He  was  educated 
at  Cooper's  Hill  College,  and  has  been  six  years  in  Egypt. 
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\\  a :  •:•: .  a n «.  ■  ■ »: . i a  : :  r  :  i -ni :  »1 : -s .  ^^ oj t  ^Tinn d i^ .  . .  n vi 
:''■]■•:>  :!t*f'  .  :>  \  t  :ht  dt-lui^v.  TV?t  anru-:-;! 
N  :j ■  tnj «. :  er  l^  s wa] j  ■.  ■wt-d  \i :  :  '  hi •  \va t  ers  . :  ri^ 
hi^::.  :-!'»  vc  tht  iio-.-r  k':  Nv.tJiDohoV  triiiV'li-. 
T'urr  K'r>>yjK-  t'lii!:  ''X'  i:  :»r^»:K>Sfd  visit  o! 
A-:i:urVj>  :h^:  w.i>  :.ivir  rt-.iliscd!  Mill  >hv'W> 
::-    v.r.r:v-l]fi    r]r:'i:a:}:"v     -.'i     JtsiiTri — Ecy:-:"..ui 

SELCCnOM     OF    THE    ASSOUAN    SITE. 

Tht  -*.'red-u}^  waitT.  at  a  timv  when  the  Nile 
T^«.«w  }iad  l»een  kmer  than  iv'er  recorded,  i> 
a  triunr.-h  ol  enjcinet-nne  >kili.  Hut  the  illus- 
t rat K)ns  may  havr  a  dej^rtssin*:  vflect  on  the 
mind,  and  an  artist  r.r  arch.tn.>]oi;i>t  may  lOi^Tft 
that  ^i^  Wilham  \\'illcc»ck>  did  not  put  the 
Dam  a  lew  mile>  lurther  MUith.  He.  eni:ini"^^r- 
like.  h«'»nestly  cho>e  the  ]>lace  K^t  suited  lor 
his  i:ranite  \\:A],  where  hall  ol  it  was  ahvad\- 
made  <■>!  thf  livinc  jcrranite  r^x-k.  Hut  when 
the  .\ssiout  Dam  was  built  (on  the  river's 
l>ottom.  actually  on  the  Vile  mud),  was  a 
s^ranite  foundation  so  necess;iry  hero  ?  Well, 
we  need  not  complain  now  :    it  is  toi">  late. 

Sir  Brnjamin  Baker  also  sekvttxi  the  Siune 
place.  a:ter  Sir  \V.  Willcocks  had  left  the  Govern- 
ment st-rvice  Sir  B.  Baker  offered  to  re-erect 
evt-ry  building,  every  stone  of  the  temj^les  on 
the  adiacent  Island  nf  Bigt^eh  (from  which  our 
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Ptolemaic  Temple.  Pharaoh  s  Ked. 

VU,.    5.      THK    ASSOIAX    KKSERVOIR — VIEW   .\T   SUMMIT    LEVEL,   WINTER   OF    I902-3. 

Showing  the  general  view  of  the  subiiicrj^'ed  Island,  looking  south. 
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/J  HA    JiVI<l<\<;K  — KAVVAH    AlJIiAs   HEAD    FROM 
This  HariJgc,  entirely  ^oIi^llllclcd  by  the  Kgyplian  Irri^^ation  Dcparttnent,  with  native  labour,  lias  not  been  previously 


''U'WS  liH'  takt^n).  hiil  his  oH<"-  was  treated 
with  (ieribio/i  by  antiquaries. 

It  is  only  lair  to  Sir  William  \Vill<"^x;ks  to 
sUte  that  he  Mig^esled  various  other  sites  lor 
his  dams  as  well  as  this  one,  and  that  he  was 
nut  in  the  ciniilovmeiit  ol  the  IrriL'ation  Uepart- 
Umii     when     iJji     woik     wu\    fU'r\t\fii    OH.       1  he 

iffitjrr*  t^rlierne  Un  Tem^  voirn  wine !(  Will*  fwk*  had 
]jL't*n  einpkiv'i''l  1*^  desi^^n,  had  been  hi  id  aside, 
and,  Ifjijtkni^  Ihai  Ite  wati  no  Ioniser  neeiU'd,  he 
actjppted  other  einpU*yii  enl.  rne>:|jert<**lly,  Sir 
Krne?*t  rassi-l  ranM-  (ojwanl  witli  tiie  funds,  and 
Sir  Ji^ljn  And  oilered  to  miike  the  ckuris,  The^e 
nffera  wei*'  iut'efrted,  and  it  tlius  lm|j|u«ned  thiit 
othttr  liurnU  tfiafi  (he  irrveniors  tariied  cml 
the  work,     llie   author   has  hi^  own    )Hiviite 


opinion  ol  th<'  merits  and  demerits  of  the  case, 
hut  at  j^re-cnt  he  is  relatinji  only  the  story  of 
the  ^reat  works  ol  the  irrigation  engineers, 
and  it  is  U-tter  to  keep  to  the  utilitarian  side 
ol  the  (juestit^n.  an'!  from  that  point  of  view 
alone,  everyone  must  admit  that  it  is  the  greatest 
ttjusii u(  lioji  ui  iliv  kind  that  the  world  ev^er 
tsaw,  and  that  it  admiralty  fjerforms  its^w^ork. 

INCIOKNTAL    ftACftlFIOit* 

It  is  to  Im^  beared  that  when  a  few  seasons 
pass,  all  the  palm- trees,  of  which  we  now  see 
only  the  to|»s  in  the  phutographs,  will  have 
perished,  riiere  was  one  shady  plantation  of 
fejtile  date^pahuH  on  the  right  bank  of  the 
olcl  Nik;,  whose  tnjjs  are  now  only  seen  above 
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EAST    HAXK    OF  THE   NILE,    LOOKING    VV  STREAM. 

illustrated.     It  is  the  i^reatest  work  of  the  kind  yet  undertaken  and  carried  out,  within  the  resources  of  the  Department. 


the  waters.  A  few  years  ago  these  palms 
sheltered  a  tiny  cottage,  in  which  the  writer 
lived  for  many  weeks,  employing  his  days  in 
studying  and  recording  with  pen  and  pencil 
the  beauties  of  the  island  and  its  interesting 
monuments,  knowing  that  their  fate  was  sealed. 
The  cottage,  with  its  pretty  garden,  is  now 
overwhelmed.  The  most  picturesque  district  in 
Egypt  was  doomed  to  disappear  before  the 
all-powerful  engineer. 

The  beautiful  island  and  its  surroundings, 
however,  have  perished  in  a  good  cause  !  It 
is  to  be  feared  that  some  of  the  ancient  temples 
on  the  Nile  bank  between  Phihe  and  Wady 
Haifa  will  also  be  submerged  by  the  waters 
of  the  great  Dam.     The  narrow  strip  of  culti- 


vable land  along  the  Nile  in  Nubia  will  have 
disappeared  in  many  places.  Compensation, 
however,  has  been  given,  or  good  land  elsewhere, 
allotted  to  the  inhabitants  by  the  Government. 

THE    DAIRA    8ANIEH    ADMiNISTRATION. 

In  Ismail's  time  and  previously,  much  of 
the  best  land  at  many  points  between  Cairo 
and  Assouan  had  been  forcibly  seized  by  the 
State  and  converted  into  sugar  and  other  estates. 
The  unfortunate  people  who  had  owned  the 
land  for  generations  were  driven  off  without  com- 
pensation, themselves  and  their  families  ruined. 
On  these  great  estates — known  as  the  Daira 
Sanieh — comprising  the  best  land  in  Egypt — 
Ismail   had   borrowed   many   millions    sterling. 
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ABIUS  HEAD,   LOOKING   DOWN   STREAM. 
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As  the  present  Government  of  Egypt  undertook 
the  liability  of  the  payment  of  the  interest, 
these  lands  became  an  asset  which  they  could 
dispose  of  as  seemed  best  for  the  interests  of 
Egypt.  In  1898  Lord  Cromer  concluded  an 
arrangement  with  a  group  of  financiers  for 
the  sale  of  all  the  properties,  known  as  the 
Daira  Sanieh  Administration,  for  a  price  amount- 
ing to  the  sum  of  the  Daira  Sanieh  Loan.  The 
purchasing  company  undertook  to  re-sell  the 
property  under  certain  conditions  in  a  certain 
number  of  years,  the  half  of  the  profits  to 
belong  to  the  Government.  This  vast,  un- 
wieldy property  is  now  successfully  worked 
by  private  individuals,  and  will  bring  in  a  large 
gain  to  the  Egyptian  Government,  much  more 
than  could  have  been  obtained  by  official  manage- 
ment. 

EQYPT     FIFTY    YEARS     HENCE. 

Sir  William  Willcocks  has  been  for  some  years 
manager  of  these  vast  estates.  But  he  has 
not  given  up  his  deep  interest  in  his  own 
profession  of  an  irrigation  engineer,  and 
frequently  writes  and  lectures  on  the  subject. 
One  of  his  most  remarkable  lectures — "  Egypt 
Fifty  Years  Hence " — was  recently  given  in 
Cairo.  In  this  lecture,  which  has  been  printed 
for  private  circulation,  he  enlarges  on  the 
results  of  the  completion  of  the  system  of 
perennial  irrigation,  and  describes  the  develop- 
ment of  canals,  weirs,  escapes,  and  pumps, 
that  will  gradually  bring  the  area  of  cultivated 
land  up  to  what  it  was  in  the  days  of  the  Romans, 
when  vast  spaces,  now  desert  and  barren,  were 
under  cultivation.  Egypt  was  then  the  granary 
of  Rome,  besides  supporting  double  its  present 
population.  In  far  earlier  ages  Egypt  must 
have  been  densely  peopled.  All  over  the 
country  one  finds  immense  black  mounds  of 
rubbish,  the  sites  of  lost  cities  deserted  3,000 
years  ago.  Many  of  these  are  in  the  now 
barren  desert.  Sir  William  Willcocks  would 
give  them  water  again,  restore  the  country's 
fertility,  and  by  spreading  the  black  rubbish 
over  the  land  by  means  of  light  railways,  would 
fertilise  it.  Strange  to  say,  the  rubbish  heaps 
make  the  best  of  manure,  being  nearly  all 
composed  of  old  decayed  mud  bricks,  mixed 
with  organic  matter. 

PROPOSED     IRRIGATION     OF     THE    SUDAN. 

But  the  most  interesting  portion  of  Sir 
William  Willcocks's  address  referred  to  his 
suggestions  for  the  proposed  irrigation  of  the 
Sudan.  He  explains  that  the  circumstances  of  the 
Sudan  are  quite  different  from  those  of  Egypt. 
The  Nile  in  the  new  provinces  flows  in  a  deep 
trough,  and  does  not  overflow  its  banks  as  in 


the  North.  The  system  of  irrigation  must 
be  quite  different  from  that  of  Egypt,  and 
more  like  the  plan  pursued  in  India. 

In  Egypt  the  Nile  has  no  tributary  streams, 
and  the  land  is  rainless.  In  the  Sudan  there 
are  two  considerable  rivers  falling  into  the 
Nile,  which  rise  in  the  Abyssinian  mountains, 
and  there  is  a  rainy  season  in  the  neighbourhood 
of  Khartoum  and  beyond.  From  Assouan  to 
Khartoum  the  Nile  traverses  pure  deserts  in  a 
clearly  defined  channel  of  1,150  miles  without 
any  loss  beyond  that  of  evaporation.*  Willcocks 
says  that  that  Nile  is  fed  by  percolations  from 
springs  along  its  course,  and  that  the  losses 
by  evaporation  in  summer  are  fully  met  by 
these  springs. 

The  mean  discharge  of  the  river  in  Nubia  is 
100,000  cubic  feet  per  second — the  maximum 
being  475,000  cubic  feet,  and  the  minimum 
7,00; >  cubic  feet,  per  second.  It  is  this  great 
margin  of  wasted  flood  that  suggested  the  forma- 
tion of  the  New  Nile  Reservoirs. 

There  are  ruins  of  great  cities  all  along  the 
river  banks,  from  the  Second  Cataract  to  Abu 
Hamed.  The  district  is  now  almost  deserted, 
save  for  the  poor  towns  of  Dongola  and  Merawi 
and  some  wretched  villages.  In  ancient  times 
this  region  supported  an  enormous  population 
under  powerful  kings,  and  gave  a  dynasty  to 
Egypt.  It  is  now  deserted  and  barren,  but 
irrigation  can  restore  its  fertility.  The  Third 
and  Fourth  Cataracts  can  be  exploited  to 
provide  supplies  by  the  erection  of  weirs,  and 
locks  for  navigation  would  form  a  part  of  them. 
Beyond  Abu  Hanied  the  Fifth  Cataract  could 
be  similarly  made  use  of,  and  irrigation  supplied 
all  the  year  round.  At  Berber  we  approach  the 
rainy  district,  and  hence  will  be  in  a  couple  of 
years  the  railway  communication  with  Suakin 
and  the  Red  Sea,  now  in  progress,  from  which 
Lord  Cromer  expects  so  much. 

THE     NEW     EGYPT. 

We  now  enter  the  ancient  Kingdom  of  Meroe 
— a  populous  region  down  to  Roman  times. 
There  are  vast  ruins  of  cities,  pyramids,  and 
temples.  The  irrigation  canals  and  reservoirs 
which  gave  them  life  can  still  be  traced.  The 
mountain  streams  were  once  dammed  up  in 
the  rainy  season,  and  all  the  land  was  richly 
cultivated.  Now  it  is  a  wilderness,  deserted 
save  by  wild  animals,  though  there  are  still  a 
few  villages,  and  partial  cultivation  is  in  progress. 
The  Atbara  pours  into  the  Nile  here,  the  first 

*  At  the  Second  Cataract,  however,  there  seems  to  be 
a  wide  expanse  of  waste,  which  could  be  easily  con- 
verted into  a  reservoir  by  a  weir,  and  would  undoubtedly 
be  of  great  service  to  Nubia. 
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contributory  river  to  "  Old  Hapi/'  who  has  to 
pursue  his  unaided  rainless  course  all  the  way 
to  the  Mediterranean. 

Between  the  Atbara  and  Khartoum  the  land 
was  known  in  classic  times  as  the  Isle  of  Meroe. 
No  doubt  in  those  days  it  was  richly  cultivated, 
and  teemed  with  population,  flocks,  and  herds. 
Now  it  is  depopulated  save  by  gazelle,  deer,  and 
other  game.  The  country  is  covered  with 
mimosas,  stunted  trees,  and  prickly  shrubs. 
Poisonous  **  apples  of  Sodom  "  and  many  wild 
flowers  flourish.  All  this  growth  is  fed  by  the 
copious  rains  of  autumn,  and  were  the  waters 
stored  up  for  irrigation  as  in  olden  days,  there 
would  be  good  crops,  given  the  population 
necessary  to  cultivate  the  land.  Here  Sir 
William  Willcocks  places  his  *'  New  Egypt," 
which  he  prophesies  will  extend  as  far  as 
Sennaar. 

At  Khartoum  another  fine  Abyssinian  river 
joins  the  Blue  Nile.  (The  main  stream  from 
its  colour  is  called  the  White  Nile.)  This  well- 
watered  comer  of  the  Sudan  delights  the  enthu- 
siastic Apostle  of  Irrigation.  He  waxes  eloquent 
over  his  fancy-picture  of  the  derelict  plains  of 
Meroe  and  Sennaar  being  revolutionised  like 
the  Pimjab.  Thirty  years  ago,  he  tells  us, 
the  sandy  plains  of  the  Punjab  supported  a 
miserable  scanty  population,  which  depended 
on  a  poor  and  fitful  rainfall  for  a  precarious 
existence.  To-day  these  same  plains  are  covered 
with  millions  of  acres  of  cereals  and  teeming 
villages  depending  on  the  flush  irrigation  from 
the  great  canals  constructed  by  the  Indian 
Government.  He  prophesies  that  the  Meroe 
and   Sennaar    Peninsulas  will   be  traversed  by 


perennial  canals,  and  will  become  the  most 
prosperous  regions  in  the  world,  producing 
quantities  of  cotton  (so  much  needed  in  Lan- 
cashire now),  cereals,  and  green  crops.*  Sir 
William  Willcocks  says  "  a  rich  soil  endowed 
with  flush  irrigation  will  be  attracting  hundred 
of  thousands  of  Egyptians  from  the  densely 
packed  provinces  of  Keneh  and  Girgeh,  who 
will  be  converting  those  desolate  plains  into 
smiling  fields." 

To-day  it  seems  hopeless  to  get  a  single  boriti 
fide  immigrant  to  the  desolated  land,  but  Sir 
William  Willcocks  is  no  visionary,  his  work 
in  Old  Egypt  is  a  guarantee  of  the  wisdom  of 
his  counsel.  Certainly,  anyone  who  has  visited 
New  Khartoum  and  seen  its  beautiful  Palace 
Gardens  will  admit  what  irrigation  can  do  in 
such  circumstances.  The  sooner  a  beginning  is 
made  to  do  something  for  the  irrigation  of  the 
Sudan  the  better,  for  the  country  as  it  is,  is 
a  heavy  charge  on  Egypt.  Meantime,  the 
great  obstacle  is  the  absence  of  population, 
owing  to  the  disastrous  effects  of  the  Khalifa's 
cruelty,  and  the  raids  of  slave-dealers. 

NEKD    FOR    AN     IMMKDIATE     IRRIGATION     SURVEY. 

Since  the  conquest  by  Lord  Kitchener,  the 
authorities  have  not  been  idle.  Lord  Cromer 
himself  voyaged  by  the  Nile  as  far  as  Gondokoro 
recently,  wishing  to  see  for  himself  the  passage 

•  Egypt  is  likely  to  become  one  of  the  great  sources  of 
cotton-supply  for  Great  Britain.  Specimens  of  cotton 
grown  in  the  Sudan  have  recently  been  pronounced  by 
experis  to  be  in  every  way  superior  in  quality  to 
Egyptian  cotton. 


FIG.    7.      THE   AShOrAX    RESKkVOIR— VIFvW   AT   Si  MMIT    LEVEL,    WINTER    OF    I9O2    3. 

Showing  the  submerged  Temples  of  Philrc  and  the  Kiosquc  of  Au.nuvtus  ("  Pharaoh's  Bed ''),  looking  west. 
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through  the  "  Sudd  "  (which  Major  Peake  and 
other  heroes  had  cut*  to  free  the  Nile's  course), 
and  generally  to  study  the  question  on  the 
spot.  Sir  William  Garstin,  who  may  be  described 
as  Lord  Cromer's  right-hand  man,  has  lately 
returned  from  an  arduous  journey  from  Cairo 
by  Suez  and  the  Red  Sea  to  Mombasa  and 
Uganda.  Thence  he  took  the  British  railway 
and  steamers  to  the  Lakes  Vict(>ria  and  Albert, 
and  descended  the  Nile  by  Wadelai  and  Lado, 
through  the  entire  Sudd  region  to  Fashoda  by 
the  Blue  Nile  to  Khartoum.  This  wonderful 
journey,  by  a  man  who  had  only  recently 
recovered  from  an  attack  of  illness,  deserves 
our  admiration.  It  may  be  safely  anticipated 
that  the  outcome  will  be  a  serious  inquiry  into 
the  whole  question  of  saving  the  Sudan  from 
debt  and  penury  bjr  the  means  of  a  great  irriga- 
tion scheme.  We  have  shown  that  the  Egyptian 
Government  will  soon  be  in  a  position  to  find 
the  money  for  such  an  enterprise.  Sir  William 
WDlcocks  was  given  three  years  to  survey  and 
report  on  the  great  Reservoir  question  in  Egypt. 
He  is  not  now  available,  but  there  are  good  men 
in  Egypt,  quite  fit  for  undertaking  an  irrigation 
survey  of  the  Sudan,  and  it  should  be  done  at 
once. 

Sir  William  Willcocks  suggests  the  formation 
of  great  works  at  the  outlet  of  the  Nile  from 
the  Central  Lakes,  to  raise  their  level.  He  also 
has  a  plan  of  his  own  for  permanently  keeping 
open  a  channel  through  the  Sudd,  and  other 
extensive  works  on  the  White  Nile.  Lord 
Cromer,  however,  wisely  counsels  these  costly 
works  beyond  Khartoum  being  delayed  for 
the  present  until  the  whole  Nile  Valley  has  been 
surveyed,  and  the  mysteries  of  the  great  river's 
vagaries  are  fully  understood. 

The  clearing  of  the  Sudd  has  left  the  passage 
for  steamers  free  to  the  great  Lakes.  The 
River  Nile  has  returned  to  its  good  old  ways, 
the  high  Nile  of  1903  being  one  of  the  best, 
and  these  costly  works  can  wait.  In  the 
meantime,  the  irrigation  of  the  region  which 
Sir  WiUiam  Willcocks  calls  "New  Egypt" 
does  not  involve  any  gigantic  engineering  works 
at  the  White  Nile  or  at  Lake  Victoria. 

It  merely  manipulates  the  River  Atbara  and 

♦  Fortunately  for  Egypt  the  Kalifa  was  annihilated 
in  November,  1899.  Within  a  month  of  the  final 
victory  Sir  Reginald  Wingate  had  started  an  expedi- 
tion under  Major  Peake,  R.E.,  to  remove  the  Sudd, 
which  blocked  the  Nile  between  the  7th  and  loth 
parallels  of  latitude  in  the  Bahr  el  Gebel.  The  ex- 
pedition consisted  of  four  or  five  gunboats  under 
two  Naval  officers  and  some  thousand  convicts.  This 
work  cost  ;£ 1 5,000,  and  the  water  liberated  was  of 
sufficient  quantity  to  save  Egypt  from  drought,  and 
made  a  present  to  the  country  of  an  increase  in  the 
crop  of  cotton  valued  at  ;f 4,000,000. 


the  Blue  Nile,   and  could  be  proceeded  with. 
But  the  survey  must  be  undertaken  first. 

FINANCE. 

Sir  William  Willcocks  estimates  the  cost  of 
the  project  for  irrigating  the  Island  of  Meroe 
from  the  Atbara  to  Blue  Nile  at  some  ;f  10,000,000. 
The  land  when  irrigated  would  be  worth  £20 
per  acre,  and  two  million  of  acres  now  barren 
would  be  irrigated.  It  is  a  healthy  district  of  the 
Sudan,  and  could  easily  produce  two  crops  every 
year.  From  the  return  we  have  already  seen 
from  the  Willcocks  dams  in  Egypt,  there  seems 
no  reason  to  doubt  the  accuracy  of  the  figures. 
Regarding  the  millions  required  for  the  Nile 
reservoirs  now  completed,  Sir  Ernest  Cassel  and 
his  friends  found  the  capital  when  the  "  Caisse 
de  la  Dette  "  refused  it,  although  they  had  a 
large  reserve  saved  by  Lord  Cromer's  manage- 
ment. As  money  was  supplied  for  the  great 
Reservoirs  by  outside  capitalists,  no  doubt  the 
necessary  funds  could  be  also  so  obtained  for 
the  Sudan,  should  the  Government  shrink 
from  raising  the  money  themselves. 

The  great  question  is  the  want  of  population. 
Sir  William  Willcocks  knows  the  Egyptian 
fellaheen  intimately,  and  he  believes  they  will 
be  quite  willing  to  colonise  his  "  New  Egypt  " 
when  it  is  made  fertile  by  irrigation.  He  shrewdly 
points  out  that  the  present  annual  loss  to 
Eg\'pt  by  the  Sudan  is  some  £400,000,  which, 
capitalised,  amounts  to  £10,000,000.  He  be- 
lieves that  a  proper  system  of  irrigation  for  the 
Sudan  will  wipe  out  all  this  loss,  bring  in,  in 
a  few  years,  an  enormous  profit,  and  secure 
Egypt  from  famine  and  from  floods  for  all  time. 

CONCLUSION. 

We  can  rely  on  Sir  William  Willcocks ;  we 
know  him  by  his  works,  and  on  such  matters  his 
advice  should  be  followed  as  soon  as  Lord 
Cromer  sees  his  way  to  do  it.  The  matter  may 
safely  be  left  in  Lord  Cromer's  hands.  No  pro- 
Consul  was  ever  more  astute,  more  tactful, 
more  just.  A  born  diplomatist,  he  has  cut  the 
Gordian  knot  of  Egyptian  finance,  and  has 
settled  the  question  to  the  satisfaction  of  the 
interested  Powers  and  their  subjects.  In  de- 
voting his  life  to  the  regeneration  of  Egypt, 
he  has  added  a  new  glory  to  the  British  name 
as  the  protector  of  the  weak,  the  only  nation 
that  is  the  determined  enemy  of  slavery.  And 
Lord  Cromer's  great  work  in  Egypt  is  not  yet 
complete.  Long  may  he  be  spared  to  carry  on 
his  beneficent  rule  in  the  Laiid  of  the  Nile  ! 
His  modest  official  title  is  "  British  Consul- 
General,"  but  he  is  to-day  the  virtual  ruler  of 
Egypt,  and  sways  the  destinies  of  the  most 
ancient  community  in  the  world. 


NEW  DIVING  TORPEDO  B0AT5. 

By    HERBERT    C.    FYFE. 


A  I, — THE  largest  submarine  boat  yet  built  for 
•*^  the  British  Navy,  arrived  at  Portsmouth  a 
few  weeks  ago,  and  is  now  being  submitted  to  a  series 
of  exhaustive  trials. 

The  Navy  Estimates  for  1901-2  provided  for  five 
submarines  of  the  Holland  type.  These  boats,  "  Nos. 
1-5,"  are  very  similar  to  the  newest  American  sub- 
marines of  the  Adder  type.  The  Navy  Estimates  for 
1902-1903  provided  for  four  submarine  boats  of  a 
new  and  improved  type.  These  are  known  as  A\ , 
A 2,  A^,  A4.  All  nine  vessels  have  been  built  by 
Messrs.  Vickers,  Sons,  and  Maxim,  at  Barrow. 

The  Navy  Estimates  for  1903- 1904  provided  for 
ten  further  diving  torpedo-boats,  and  an  order  for 
these  has  just  been  placed  by  the  Admiralty  with 
the  above-mentioned  firm.  They  will  be  known  as 
Bi,  B2,  B3.  B4.  Bs.  B6,  B7.  B8,  Bg,  B\o.  and  will 
be  the  biggest  submarines  in  the  Royal  Navy. 

It  may  be  interesting  to  compare  the  first  five  boats 
with  the  four  newer  craft.  The  details  of  Nos.  i — 5 
are  as  follow  :  Length,  63  ft.  4  in. ;  beam,  11  ft.  9  in. ; 
displacement  (submerged),  120  tons;  surface  motor, 
i6o-h.p.  gasoline  engine;  sub-surface  motor,  70-h.p. 
electric  motor;  speed  on  surface,  8  knots  ;  speed  below 
surface,  7  knots. 

The  Ai'A^  class  have  a  length  of  100  feet;  beam, 
20  ft.  displacement  (submerged),  '200  tons;  surface 
motor,  .'?oo  h.p.  petrol  engine;  subsurface  motor. 
70  h.p.  electric  motor;  speed  on  surface,  15  knots;  and 
below  surface,  10  knots. 

Considerable  difficulty  has  been  experienced  in 
driving  A\ — the  only  one  of  its  class  which  has  up 
till    now    been    put    on    trial — below    the    water.      In 


the  "  awash  "  condition,  i.e.,  with  ballast  tanks  full 
and  only  her  conning  tower  showing  above  the  Avater, 
she  is  driven  under  the  waves  by  her  pair  of  horizontal 
rudders  at  the  stem.  Nos.  1-5,  all  now  at  Portsmouth, 
behave  very  well  in  this  respect  ;  they  disappear 
quickly  beneath  the  surface,  and  can  be  brought  up 
again  equally  speedily  when  the  commander  wishes 
to  take  his  bearings  from  his  position  in  the  conning 
tower.  It  is,  of  course,  essential  that  a  diving  torpedo- 
boat  should  be  able  to  dive  and  rise  in  a  few  seconds, 
for,  in  spite  of  periscopes  and  optical  tubes,  it  y\'i\\ 
still  be  necessary  in  an  attack  to  come  to  the  surface 
every  now  and  then  to  take  note  of  the  enemy's  position. 
Unless  the  submarine  disappears  again  before  many 
seconds  have  elapsed  she  will  Ik^  exposed  to  the  terrific 
fire  that  will  be  poured  upon  her  by  the  quick-firing 
guns  of  hostile  ships,  and  will  stand  a  good  chance 
of  being  sent  to  the  bottom  by  the  fleet  torpedo- 
boat  destroyer,  armed  with  its  explosive  boom. 

The  general  opinion  seems  to  be  that  the  chief 
reason  why  it  is  so  difficult  to  submerge  /I  i  is  tthe 
fact  that  she  has  not  sufficient  horse-power.  Her 
petrol  engine  is  not  sufficiently  powerful  to  effect 
her  submersion,  and  it  is  stated  that  the  mechanical 
arrangements  for  assisting  in  the  submerging  of 
the  vessel  do  not  work  with  efficiency.  Possibly,  if 
fitted  with  side  rudders,  as  are  the  French  Gustave 
Zi'd'  and  the  American  Protector  {Lake  type),  Ai 
might  be  made  to  submerge  more  rapidly  than  she 
does  at  present.  The  British  submarine  No.  5  is 
shown  in  the  accompanying  illustration,  and  forms 
an  interesting  contrast  with  the  new  Russian  sub- 
marine illustrated  below. 
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OUR  nONTHLY  BIOGRAPHY. 

SIR  WILLIAM  EDMUND  GARSTIN,  K-C.M.G- 


SIR     WILLIAM      EDMUND      GARSTIX, 
nominally  "  Under  Secretary  of  State   for 


IR 

In 
Public    \V(Mks    in    Egypt  " — really    the    acting 
Prime  Minister  of  Egyj)t — is  a  remarkable  man. 
He    was    trained    to    irrigation    engineering    in 
India,    wliere     he    rajMdly     rose     to 
notice.      He   was   one    of    that     in- 
trc})id     band    of      young     engineers, 
who,   by  Lord  Dufferin's  advice,  were 
sent   to    reorganise   and  develoj)   the 
resources    of    Egypt.     He    first    saw 

Egyjn  in  1885,  and  in  i8()j  was  ap-  

j)ointed  I nspector-C General  of  Irriga- 
tion. Hut  his  duties  extended  far 
beyond  that  of  controlling  the  irriga- 
tion, and  in  everything  he  has  l)een 
called  upon  to  do,  he  has  shown  his 
rare  talent,  tact,  and  power.  Horn,  like 
his  former  coadjutcT,  Sir  Wilham 
Willcocks,  in  India,  he  was  well 
fitted  for  work  in  a  tropical  coimtry, 
and  his  mastery  of  the  Arabic  tongue 
makes  him  popular  with  tiie  crowd  of 
native  officials  and  cnploycs  of  the 
( iovernment  Services. 

Lord  Cromer  has  had  his  help  in 
many  delicate  arrangements,  such  as 
readjustment  of  taxation  and  tin' 
revaluation  of  the  cultivated  land, 
and  he  has  Iiad  s<*veral  diplomatic 
missions.  He  has  mideitaken  many 
tours  of  insiHM'tion  to  the  distant 
jH'ovinces. 

Sir  VV.  Crarstin  recently  made  a 
lemarkable  journey  bv  way  ol  the 
Ke<l  Sea  to  Mombasa,  riienee  he 
made  a  toiu*  in  Uganda  and  to  the 
.\byssinian  Irontiei.  the  White  atid  the 
Hlue  Niles.  the  (iieat  Vietoiia  Lake, 
and  othei  wateis  r»f  Central  Aliiea. 
retuimng  to  l'"^vpt  by  donilokoio. 
Lado,  Wadil.ii.  I'a«^lioda.  Lake  No, 
and   tiiiou^ji    the  rntiie   Sudd    le^ioti 

ol  the  P»alil  el  (,rbr|  ;ind  the  i'.ahlel 
(ilia/el.  I  he    iiittiMK    of     channel-, 

tlimiii;!)      thr     Sudd      1-.      e^prc  |;||lv     o| 

Ills  pl.iiiiiirw:.  ,iiifl  M^iof  pr.ikr  .ind  other 
otimi,  «-mp|r»ved  r»i»  that  ardnoir.  nnderl.ikin;^ 
inted  inid'i  hm  due*  tion. 

Sir  \V.  i,.ir-^i]u  m  f/.fd  (  lomn's  li^dit  hand 
ni.ni.  lb  li  iil'AMV-  f'ldv  (of  ;inv  «lilln  ult  job. 
I'ltlwi  III  '  n(/iM'Min(;  01  ,»riv  othn  bian>hol  the 
"^•■Mi".  M"  .irnoiint  f»l  woi  I.  In  |,  1  .ip.jble  ot 
I  •  '  ••.  tf.i'.i'lij,  .f  V  Ifu  d*  ::)..it.  h  |(.  I  1. 1, 1  (  ininei 
'  1'  '  ■♦  "  I''"  •  'i  ■■  J'p  III  I/'  il  iitil  |'in)i«  t', 
|.|.'i     '    il«  .    'VlHi    III'     (;i.i|i|i|(     «lr-.c||plion 


of  his  wonderful  exjH?diti()n  through  the  |K)isonoi; 
Nile  swamj^,  reads  like  romance.  Heing  onl 
published  as  a  Hhie  Hook  (Egypt,  No.  2,  190 1 
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general  jniblic. 
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SIK    WILLIAM    inMlNO    ilAKSTlX,    K.C.M.O. 

i  )iir  ol  His  M.ijcstv's  I'lukT  Sccrct.iric^^  i»t  Si.itc  lor  Public  Works  i 
K)ivpt.     ( Jr.uul  t'.Hilon  Mcdjidic,  Second  Class  OMn.-inich, etc.,  etc 


His  last  jmunev  (iiio^)  by  the  Red  Sea 
Mombasa,  and  through  I'gamla  and  La 
\*ictoiia  to  Khartoum,  was  his  crowning  fe 
ol  exploration.  Fhe  report  ol  this  gi"e 
(^xpeilititMi  has  nt^t  yot  been  ]ni]^lished,  but 
look<^l  1(M'  with  much  ir.Tercst. 

Sii  W.  (iarstni  iake<  a  ;:iiat  interest  in  t 
.intiquitii**^  o\  l\g\pt.  av.i  :^  one  of  the  coi 
niitti'-  loi  the  ronin*!  »•*.  :lu  .:  exj^loration  a: 
1  oiiMMNation. 


How  to  Educate  an  Electrical  Engineer. 


E.   KILBURN  SCOTT,  M.I.E.E.,  A.M.Inst.C.E. 

In  response  to  a  number  of  inquiries,  and  believing  that  a  paper  on  this  subject  by  a 
practical  member  of  the  electrical  engineering  profession  will  be  uselnl  to  students, 
parents.  an<l  guardians,  we  asked  Mr.  Kilbum  Scott  to  undertake  the  folloi^ing  article. 
Tn  addition  to  a  careful  outline  of  the  training  necessary,  the  writer  deals  with  various 
pit-falls  to  be  avoided  by  the  embryo  electrical  engineer. — Ed. 
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"  T  SHOULD  be  pleased  if  you  could  inform'me  where 

A  you  consider  the  best  place  to  educate  a  boy 
for  electrical  engineering,  and  at  what  age  he  should 
start/* 

Every  engineer  is  constantly  receiving  such  com- 
munications, and  finds  them  somewhat  embarrassing, 
because  (fortunately),  human  nature  cannot  be  deduced 
to  a  s>'stem  or  a  formula,  and  therefore  what  is  good 
advice  tor  one  boy  is  not  necessarily  the  best  for 
another.  There  are  also  many  branches  of  electrical 
en^neering — thus,  electric  light  and  power,  electric 
traction,  electro  chemistry  and  metallurgy',  besides 
other  branches  —  telegraphy*  telephony,  mring  and 
fitting — these  latter,  however,  are  not  so  much  an 
engineer's  as  an  e!ectrician*s  job.  Hitherto  there 
has  been  far  too  much  electrician  and  too  httle  of 
the  engineer  in  the  profession.  After  all,  \iiring  is 
nothing  more  or  less  than  gloriued  plumbing ;  an 
electric  joint  does  not  require  nearly  so  much  skill 
as  making  a  wiped  joint  to  a  lead  pipe. 

The  writer  will  assume  that  the  inquiry  refers  to 
electrical  engineering,  with  the  stress  on  the  word 
*'  engineering.'* 

chahactcr   and  tact. 

Before  everything  else  a  boy  requires  character 
and  tact,  for  the  engineering  profession  is  one  which 
carries  its  members  into  every  part  of  the  world, 
and  they  are  constantly  caJIed  ujx^n  to  three t  affairs 
and  set  an  example  socially  a^  well  as  technically. 
After  all  is  said  and  done,  the  great  feature  of  EngUsh 
life  is  the  home  training,  and  it  is  in  the  early  years 
and  especially  just  before  entering  into  the  business 
of  life  that  character  is  formed. 

If,  therefore,  by  staging  a  httle  longer  at  home  or 
at  school  a  boy  is  thrown  into  contact  with  those 
ha^'ing  high  ideals,  then  the  purely  technical  training 
may  w^ell  be  deferred  another  year  or  so.  If  the  boy 
is  to  attain  any  position  at  all.  he  will  need  to  be  a 
leader  of  men.  and  in  some  cases  on  a  considerable 
scale.  Initiative  and  decision  of  character  are  there- 
iore  essential- 

PHYSIQUC. 

The  parents  who  start  a  boy  m  engineering  having 
poor  physique  or  poor  health  are  much  to  blame, 
because  the  profession  is  essentially  one  which 
calls  for  a  robust  constitution.  To  get  to  work  at 
six  in  the  morning,  and  keep  at  hard  manual  labour 
all  day,  amongst  noisy  machine  tools,  is  in  itself  a 
considerable  strain,  but  this  is  not  alL  WTien  home 
in  the  evening  he  must  study  text-books,  attend 
evening  classes  (in  moderation),  study  the  technical 
jouraab,  etc.,  or  he  will  "  get  left/' 


Independently  of  this,  however,  sound  physique 
and  a  good  address  go  a  very  long  way  when  the  com- 
mercial side  of  the  business  is  reached.  The  writer 
is  of  opinion  that  miUtary  training  is  neceiisary,  and, 
if  the  boy  has  not  been  in  the  school  cadet  corps, 
he  should  join  the  volunteers,  (ii  in  I^ndon  the  electrical 
engineers)  as  soon  as  he  is  old  enough.  It  should  be 
remembered  that  the  success  of  the  Germans  is  as 
much  due  to  the  qualities  brought  out  by  their  military 
training  as  it  is  to  their  great  facilities  in  technical 
education. 

EARLY     KDUOATION. 

A  liberal  education  is  essential,  and  its  aim  should 
not  be  so  much  to  fill  the  boy's  head  with  knowledge, 
as  to  make  hira  quick  to  assimilate  special  knowledge 
afterwards  ;  in  other  words,  to  teach  the  boy  how 
to  learn.  If,  whilst  at  school,  he  is  able  to  take  up 
ftorae  handicraft,  such  as  carpentry,  it  will  be  as  well, 
for,  when  he  goes  into  a  regular  workshop,  and  the 
men  see  that  he  can  already  handle  tools,  they  will 
respect  him  all  the  mure. 

In  the  school  curriculum  mathematics  and  French 
or  German  should  take  precedence  of  Latin  or  Greek, 
but  the  writer  does  not  say  the  latter  should  be 
omitted.  As  a  matter  of  fact.  Latin  is  most  useful  in 
the  assimilation  of  modem  languages,  especially  as 
the  boy  may  in  after  hfe  have  to  learn  Spanish  or 
Italian.  Freehand  and  geometrical  drawing  are 
necessary  for  accurate  and  rapid  sketching,  but  the 
designing  engineer  of  to-day  must  also  be  something 
of  an  artist,  and  train  his  imagination.  Some  of  the 
cleverest  engineers  are  most  artistic. 

Coming  to  science,  the  only  two  subjects  which  a 
boy  need  trouble  with  at  school  are  chemistry  and 
physics.  These  can  be  easily  leamt  whilst  at  school, 
and  chemistrv^  especially,  is  useful  in  every  walk  of 
life.  In  electrical  engineering  it  is  particularly  helpful 
because  of  the  great  developments  which  are  taking 
place  in  electro  chemistry  and  metallurgy  ;  in  fact, 
there  is  more  scope  in  this  branch  than  in  either 
electric  hghting  or  electric  traction.  •  4'  * 

We  will  now  suppose  the  boy  is  sixteen  years  old. 
The  next  step  is  to  get  him  into  some  small  mechaiucal 
engineering  workshop,  for  the  parent  must  remember 
that  electrical  engint'ering  is  essentially  mechanical* 
When  one  considers  that  in  a  central  station  75  per 
cent,  of  the  machinery  consists  of  boilers,  engines, 
condensers,  pumps,  water  softeners,  piping,  valves,  and 
that  the  design  of  a  dynamo  machine  is  practically 
a  piece  of  mechanical  engineering  design,  it  wiE  be 
seen  how  important  it  is  that  the  purely  mechanical 
training  should  take  precedence. 
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PHEMIUMS. 

It  would,  perhaps,  be  well  at  this  stage  to  say  some- 
tliiog  regarding  the  payment  of  premiums. 

If  it  can  possibly  be  managed,  it  is  best  not  to  pay 
a  premium  for  a  boy  to  learn  shop  work,  i.i?,,  fitting, 
turning,  etc.  ;  it  is  much  better  for  him  to  ^o  as  an 
ordinary  apprentice,  and  keep  the  regular  shop  hours. 
There  will  t>e  more  use  for  the  money  later  rm  in  giviug 
him  a  sound  college  education,  or  with  some  leading 
consulting  engineer,  or  possibly  starting  him  in  busiuesi. 
Paying  a  f>remium  to  an  individual  in  private  practice 
is  a  different  matter  from  paying  it  to  a  company, 
where  it  merely  goes  to  swell  divitlends.  and  there  is 
usually  no  obhgation  on  any  individual's  part  to  see 
that  the  Ixiy  gets  value  for  the  money. 

There  are.  of  course,  exceptions*  Some  engineering 
firms  havinjt»  a  well- thought -out  system  of  training 
their  young  men,  ami  in  some  cases  engage  an  engineer 
specially  to  look  after  them,  and  deliver  lectures, 
etc.  One  North  of  England  firm  the  writer  knows 
divide  their  apprentices  into  three  classes,  and  have 
the  following  regulations  — 

1st  Cias&. — ^Apprentices  can  keep  their  own  tiiiie  ; 
can  be  mov^ed  from  one  shop  lo  another  as  they  desire, 
and  hiiish  their  education  in  the  drawing  ofhce.  Term 
of  engagement  not  less  than  three  years.  Premium, 
jf  I20  per  annum,  paid  in  advance. 

^  2nd  Class. — Apprentices  to  keep  the  regular  hours 
of  the  shop,  failing  which  they  render  themselves 
liable  to  be  discharged  without  notice,  and  forfeit 
the  premium  paid.  They  will  be  removed  from 
one  shop  to  another  when  the  company  considers 
them  fit  for  the  change,  and  will  be  put  in  drawing 
office  should  they  be  considered  suitable.  Term  of 
engagement,  three  years.  Premium,  £80  ])er  annum, 
paid  in  advance. 

Srd  Class, — Apprentices  to  keep  shop  hours  as  in 
second  cla^s.  They  will  only  be  removed  to  another 
department  as  it  suits  the  company,  and  will  not 
be  taken  into  the  drawing  office.  Term  of  engagement, 
three  years.  Premium,  l^}  per  annum  paid  in  advance. 
That  a  premium  is  not  al>}M>lutely  necessary  is 
shown  by  the  fact  that  the  writer  was  with  this  same 
iirm  sixteen  years  ago,  and  went  through  their  fitting 
and  erecting  shops,  worked  at  the  lathe,  and  also  spent 
some  time  in  the  drawing  olfice,  I)unn|»  all  the  time 
he  was  employed  as  an  rirdiuary  hancJ,  keeping  the 
tisual  hours,  and  recei\Tng  a  fair  weekly  wage,  besides 
■sharing  in  the  piece  money  when  any  was  made. 
At  that  time  the  firm  took  premHim  pupils,  but  they 
did  not  appear  to  have  iin  v  special  advan  lages.  I'erhaps 
things  are  a  little  tljllrrmt  now,  an  ihr  (inn  has  hcen 
■bombarded  with  applicatiorm  Inr  lmy^<  to  enter  their 
^'orks 

A  rOINT  TO  ■■  WATOHED. 
\n  inn>ortanl  matter,  which  nhfjuld  be  watched 
carefully  is  that  several  technical  Mchooh,  or  so-called 
colleger,  make  a  |irrtenc"  ol  gjving  their  students  a 
complete  firacticriL  *!«  well  as  the(»retu.il.  trainnii;. 
It  is  hardly  m^crnnary  to  pay  thni  ihiM  \k  Hie  i^reatest 
nonsen»e,  fnt  prai  b<  al  work  must  be  Icarftt  tn  an 
actuaf  wofhs  to  be  ul  any  uie. 

If  Ihf  youfli  goen  to  h  colh^ui*  \\\  all,  it  Mhouhl  be 
lo  onr  of  the  very  beit,  beraiiH'*  the  engineer  wIhj  in 
lo  take  a  leailinK  piMUnn  riMjuirefc  breadth  td  thoughi, 
originality  of  mrUiod,  and  aci|tiiiiniuu(  <*  with  \\\v 
world  at  large  rnllirr  ttmn  lo  merelv  fill  the  brain 
with  ill'imtrrrtc'd  *tf  hAlf-digeMted  mIormaUnn.  It  is 
for  thin  mivrn  tfmi  th*-  ul)  rouufl  wi'lbethit  ntetl  man 
i*n  belter  fitted  to  riiiidu' t  iin  importtini  buNineN^ 
concern  i\u\i%  i%  i\w  ilbtrained  pruduil  ol  a  1  htuip 
taebJiicsil  tch^KjJ. 


The  v^Titer  is  entirely  against  sending  a  siudeni  id 
college  before  he  has  been  in  a  works,  because  he  may 
attach  too  much  importance  to  pure   theory  and  tocil 
httle  to  practice,  whilst  some  college  students  are  apt 
to  sneer  at  dirty  work,  and  this  causes  them  to  be  diW>l 
liked  by  the  workmen,  who  are.  after  all,  their  teachers] 
for  the  time  being,     A  working  mechanic  is  the  last| 
person  in  the  world  lo  give  a  young  man  any  information 
if  the  latter  puts  on  *■  side.** 

THE    aMALk    WORKftHOP. 

A  search  through  the  biu^raphies  of  those  who  tall 
any  important    p<JSition   iti    the    profession   will   shon 
that    a    large    proportion    were   originally    trained    a&l 
mechanical     engineers  in   small  shops,   and  that    tlieyl 
afterwards  dnjtid  into  electrical  engineering  work. 

The  cpiestiun  therelore  resolves  ilscll  into  how  best 
to  pick  up  the  necessary  mechanical  experience  and 
afterwards   the  atldiiional  electrical  knowledge,    boC 
theoretical   and    practical.     One   great    advantage    in 
going  into  a  small  shop  first  is  that  there  is  generally  I 
a  local  concern  where  one  can  get  a  start,  and  the  lx>yi 
is  thus    kept     in    touch   with   his   home.     This  is   im-J 
portant,    because     hfe    in     lodgings,    away    from 
social   intercourse  with    relations   and    fnends,    is   nc 
a  good  thing  for  a  yuving  man  still  in  his  teens. 

In  small  shops  a  sharp  boy  soon  learns  to  use  most  ] 
of  the  machine  tools,  drilhug,  planing,  shaping,  and 
the  lathe,  besides  drawing  down  and  tempering  hi 
own  chisels,  etc.  He  may  also  have  to  tend  the  enginel 
and  Innler,  and,  in  fact,  do  all  kinds  of  ckUI  johs.  OulJ 
side  repair  work  amongst  various  classes  of  machinery] 
is  also  a  most  valuable  experience  ;  in  fact,  ths\ 
more  millwrighiing  in  diaracter  the  shop  is,  the  bette^ 
the  training. 

The    writer     was     for     two-and  lialf   years    in    the 
oldest    established  millwrights'  shop    in    the  cciuniryJ 
and  the  general  cxptricncf  gained    whilst  working  ouij 
m    various     North      of     England     te.Ntile      factone 
leatherworks,  etc..   has    been   valuable.     For  any  oQ 
going   to  the  Colonies   it  is  excellent    training. 

If  possible,  the  emliryo  electrical  engineer  shotildl 
enter  as  an  t>rdinary  lad,  starting  at  si3c  o'clock  in  ihel 
morning,  and  receiving  a  wage  of  55,  a  week  to  cam-I 
mence,  rising,  say,  2S,  6<1.  a  year.  These  are  snnaU| 
wages,  l>ut  it  is  a  mistake  to  be  in  too  ^eat  a  hurrvl 
to  earn  money,  as  it  may  handicap  the  learner  by  I 
keeping  him  too  long  at  one  job.  The  boy  must  alwavsl 
keep  well  in  mind  the  fact  that  he  is  not  going  tO 
remaui  a  miiiuinic,  but  is  in  the  shops  merely  as  if 
stepjiingslone  to  something  higher. 

In  such  a  shop  as  the  above  there  is  generally  al 
certain  amount  of  paiteni-making,  packing  case  rnaking.f 
etc.,  and  the  scliool  carpentry  work  will  come  in  bandy  1 
for  this.  If  there  is  a  brass  or  iron  foundry,  try  audi 
get  a  httle  time  m  these,  for  it  is  in  the  pattern  sdopl 
and  foundry  that  one  acquires  that  special  knowleUg^:] 
necessary  to  become  a  trustworthy  and  economicMm 
designer-  It  is  quite  impossible,  and,  in  fact»  unneces-i 
sary  for  the  youth  tu  become  a  skilled  w^orknian  atl 
any  of  the  above-mentioned  trades,  but  he  \Ki\\  pick! 
up  enough  to  set  how  the  work  should  be  done  and  to] 
be  ablf*  lo  detect  any  shoddy  work  or  malin)>ering| 
when  iic  attains  a  position  of  responsibiUty.  and 
niru  uiidrr  him. 

In  this  connection  it  js  well  to  remark  that  the  ' 
man   shtudd   take  every  op|xirt unity  to  become  tiitT) 
mately   ucquainteti  with  the  men.  without  being  to 
familiar.  Me  should  become  acquainted  with  the  nicn'l 
iispiriitions  and  ideas  of  fair  treatment,  and  the  orgaol^l 
sation   and    inner    working    of   their    unions,     for  \' 
successful  master  ol  the  fulHra  will  require   to  be 
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^CMxl  terms  with  and  in  sympathy  with  his  employes. 

There  are  all  sorts  of  little  matters,  such  as   various 

systerrifi   of   paying   liy   piecework,    which    the    youth 

may  be  puzzled  with  at  first,  but  which  he  socjn  becomes 

conv^ersant    with,    particularly   if  it    afiects     his   own 

pocket,     A   useful    boy   may  abso   be   called   in   to   do 

odd  jobs  in  the  office,  such  as  making  a  tracing,  going 

round  to  pay  aocount.s,  reporting  ujx>n  a  breakdown,  etc. 

Sometimes,  where  there  is  no  premium  or  indentures 

entered  into,  there  is  danger  of  the  youth  being  kept 

at  one  job.  say  the  shaping  machine  or  lathe,  loo  long, 

for,  naturally,  there  is  a  temptation  to  keep  him  at  work 

I       which  he  already  knows.    To  check  this  the  boy  should 

^treport    at    regular   intervals    to    his    parents    or    some 

^Bfriend   as   to   the   kind   of  work   he  is   engaged    upon, 

^Blf  there  is  any  sign  of  being  kept  too  long  at  one  job, 

^Ba   little    backsheeh    to    the    foreman    or    leading    hand 

^•■ttill  generally  rectify  matters.     The  writer's  experience 

is  that  it  is  not  wise  to  go  to  the  principal  of  the   hrm 

if   It    can   be   avoitled.     He   is   usually   a    busy   man, 

kwith  more  impi>rtant  things  to  l<x>k  after,  and,  besides, 

Ithe  foremen  are  apt  to  resent  it. 

EVEMINC    CUISSiS. 

Whilst   he   is   going    through    the   shops   the   youth 

lust  systematically  attend  ex'ening  classes  in  machine 

irawing,  practical,  plane,  and  solid  geometry,  applied 

aechaiiics,    and    steam    under    the    Science    and    Art 

>epartment  ;  and  also.  later  on,  mechanical  engineering 

land    electrical    engineering,    if    there    are    classes    for 

these   subjects,    for    the   City  Guilds'    certilicates     are 

I  worth    having.     If    he    has    been    well    grounded    in 

chemistry,    physics,    and    mathematics   at    school,    he 

%'Vfil]  not  now  have  to  trouble  abt>ut  these,  but  metallurgy 

land    iron    and    steel    manufacture   are   good    subjects 

to  study.     He   must   make  a  point  of  understanding 

the  value  of  cur\'e  plotting,  and  he  cannot  do  better 

than     thoroughly     master     Professor     Perry's      most 

Icxccllent    lectures    in    '"  Practical   Mathematics/'  pub- 

Ilished  by  the  Science  and  Art  Department. 

It  may  be  mentioned  that  the  student  who  wishes  to 

Ibccome  an  engineer  must  not  carry  his  thoughts  tixj  far 

Into  the  regions  of  pure  science  and  higher  mathematics, 

Irfor   an    engineer  learns     much     from    approximations, 

vhich  the  pure  scientist  or  the  mathematician  would 

consider    hopeless.     A    knowledge   of   the    differential 

dculus  is  useful,  but  is  certainly  not   absolutely  neces* 

It  is  necessary,  however,  to  l>ecome  thoroughly 

rxpert  in  the  manipulation  of  the  slide  rule,  for  in  the 

drawing    othce     or     estimating     departments,      it     is 

BO  useful   for  working  out    (|uantities,   weights,  costs, 

etc.     1 1  is  quite  a  common  thing  to  see  foremen  using 

lie  shde  rule  in  Swiss  and  German  electrical  works, 

vhich  reminds  the  writer  that  he  has  often  seen  those 

clever  old  millwrights,  who  unfortunately  are  becoming 

EiQw  so  scarce,  making  calculations  with  the  brass  slide 

^n  an  ordinary  two- foot   rule.     The  slide  rule,  by  the 

vay,  is   now  admitted  at  most  of  the  technical  exami- 

[lations  in  the  subjects  mentionetl  above,  and  is  a  ver>'' 

teat  help. 

In  case  the  youth  is  so  situated   that   there  is  no 

•large   town   where  evening  classes  can    be   attended. 

then  he  must   pick  up  his  theoretical  knowledge  by 

systematic    reading    of    text-books    with    some    older 

riend  to  guide  him,  or  there  is  another  course,  namely, 

itering    his    name    with    one   of    the    correspondence 

chools.     The  best  of  these  schools  have  their  head- 

ijuarters   in    the   States,    and   it   is   really   remarkable 

how  much  information  may  be  acquired  in  this  way. 

The  writer  has*  known  several  young  men  who  have 

aefited   considerably.      It  is   only  fair  to  mention 

iX  J  in      connection      with      technical     work      the 


correspondence  system  is  not  improperly  used  for  the 
purpose  of  cranftnin^  for  dti^rees. 

OOLLIQE    TRAtPilNQ. 

Ha\ing  completed  his  two  or  three  years  in  the  small 
shop,  w^e  now  come  to  a  point  where  the  future 
liepends  on  the  nnancial  status  of  the  parents.  The 
s\Titer  had  to  depend  for  his  theoretical  knowledge  on 
evening  classes,  but  he  knows  well  the  limilationsof  that 
method,  and  is  of  opini^m  that  money  spent  in  giving 
a  youth  a  full  engineering  ctiurse  in  a  first  class  college 
is  w^ell  spent.  In  the  old  days  it  did  not  so  much 
matter,  but  nowadays  high  scientitic  requirements  arc 
necessary  if  the  youth  aspires  for  a  leading  position 
in  the  profession.  Others  set  the  pace,  and  he  must 
follow  or  "get  left.'*  The  crowded  technical  colleges 
in  America  ami  on  the  Continent,  all  equipped  m 
the  most  complete  manner,  testify  to  the  great  change 
which  has  taken  place  in  ideas  of  engineering  education. 
So  much  is  the  college  graduate  appreciated  by  engineers 
in  America,  that  often,  before  they  leave,  the  brighter 
students  are  offered  good  situations. 

In  England  college  fees  are  higher  than  in  the 
States  or  <m  the  Continenl,  and  parents  may  well 
consider  whether  they  would  not  let  their  son  take 
his  college  course  abroad.  Several  of  our  smartest 
young  electrical  engineers  have  attended  Continental 
and  American  polytechnics  and  colleges,  in  some  cases 
also  going  through  foreign  w<jrksln>ps.  Of  course,  we 
have  various  scholarships  and  exhibitions,  and  many 
deserving  young  men  have  been  assisted  in  tliis  way- 

H  the  college  course  cannot  be  taken,  the  youth 
should  enter  a  large  electrical  works  as  improver. 
By  hard  work  and  some  tact  he  should  be  able  to 
move  about,  and  may  eventually  get  on  to  outside 
erecting  work,  or  the  test  bed,  or  in  the  drawing 
ofhce.  The  large  new  electrical  works,  which  have 
been  established  in  I  his  country  offer  much  greater 
opportunities  tor  improvers  than  some  oi  the  older 
concerns.  They  will  have  none  of  the  premium 
system;  everybody  starts  fair,  and  from  what  the 
writer  has  heard,  ability  is  quickly  recognised  ami 
re  ward  ed- 

A  good  deal  of  what  follows  will  naturally  be  appli- 
cable also  to  the  young  man  who  is  not  able  to  nave 
a  college  training,  and  it  is  by  no  means  to  be  taken 
for  granted  that  the  college-trained  man  \rill  beat  his 
less  fortunate  student.  Many  of  our  most  prominent 
engineers  had  no  college  training.  The  student  should 
remember  that  the  greatest  efficiency  is  attained  by 
not  attempting  too  much,  hut  by  dom^  well  the 
work  he  has  in  hand.  On  no  account  should  he  let 
a  difficulty  pass  without  at  least  attempting  to  hnd 
the  solution. 

ITS     PRIMARY     AIM. 

The  primary  aim  of  a  ojllege  training  is  to  teach 
the  youth  to  reason  scientifically,  and  tliink  about 
and  discuss  engineering  problems,  so  that  he  is  not 
merely  a  man  who  carries  out  the  ideas  and  inventions 
of  others,  but  can  himself  originate.  The  work  of  an 
engineer  proper,  as  distinguished  from  that  of  a 
mechanic,  is  head  work  rather  than  handiwork,  and 
his  proper  sphere  lies  in  thinking  anil  scheming,  and 
in  applying  that  knowledge  which  has  been  detined 
as  '•  the  art  of  ditectms  the  C«reat  Sources  of  Power 
in  Nature  for  the  use  and  convenience  of  man." 

The  word  directing  here  is  the  key  to  the  situation. 
In  the  past,  theory  lagged  behind  practice,  w^hereas 
we  have  now  reached  a  {K>int  where  theory  leads  the 
way.  and  must  therefore  be  studied  m  advance.  In 
these  days  of  keen  competition,  engineers  are  obhged 
to  uie  the   miutmum  amount  of   material  and  labour, 
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antlTalso  give  strict  guarantees  of  the  general  fitness 
of  their  -work.  It  is  on!y  by  judiciously  com  twining 
theoretical  knowledge  with  practical  experience  that 
this  can  be  done. 

In  many  of  the  best  colleges  original  research  and 
experiment  are  carried  on  to  a  considerable  extent, 
not  merely  by  the  teaching  staff,  but  by  the  students 
themselves.  There  are  always  problems  cropping 
tip  which  require  investigation,  and  for  which  engineers 
engaged  in  active  professional  work  have  neither 
time  nor  facilities.  These  are  more  and  more  being 
investigated  in  engineering  colleges^  and  in  Switzerland 
and  Germany  it  has  been  a  great  factor  in  drawing 
together  the  works  and  the  technical  colleges  or  poly- 
technics as  they  are  called, 

CHOICE    OF    A    COLI.EOe. 

In  choosing  the  college  a  good  deal  depends  on  the 
personality  of  the  professors  and  their  assistants, 
for  the  l>oom  in  technical  education  has.  like  all  exag- 
gerated movements,  had  a  tendency  to  overrun  the 
mark.  The  sudden  demand  appears  to  have  exceeded 
the  supply  of  good  technical  teachers^  whilst  the  low 
salaries  offered  do  not  help  matters. 

Engineering  at  Cambridge  has  recently  ranked  liigh. 
but  both  Professors  Emng  and  J.  J.  Thompson  are 
now  leaving,  the  first  going  to  the  Admiralty,  and  the 
second  to  the  States.  Cooper's  Hill  has  a  good  name, 
whilst  in  I^ndon  there  are  the  Royal  School  of  Science 
(Professor  Perry),  University  College  (Professor 
Fleming),  Central  Technical  Institution  (Pro- 
fessor Ayrton).  Finsbury  Technical  College  (Dr. 
S.  P.  Thompson),  Iving's  College  (Professor  Eniest 
Wilson),  and  so  on.  In  the  provinces  there  are  the 
Yorkshire  College,  Owens  College,  Durham  College 
of  Science,  and  the  Glasgow  University,  etc.  The 
usual  course  is  for  the  student  to  aim  at  getting  his 
B.Sc,  or,  at  any  rate,  the  Associateship  of  his  coUege, 
Irtit  there  axe  other  advantages.  Thus,  the  student 
will  attend  the  debating  society,  or  engineering  cU;b, 
and  learn  to  express  himself  tersely  and  to  the  point. 
Tone  and  the  making  of  acquaintances  are  useful 
features  of  college  life. 

THE    TCOHNICAL     INSTITUTIONS. 

The  young  man  will  in  due  time  become  a  student 
of  the  Institution  of  Electrical  Engineers,  and,  possibly, 
also,  the  Institution  of  Civil  Engineers,  if  he  can  obtain 
the  necessary  signatures,  and  pass  the  examination.  The 
Institution  of  Mechanical  Engineers  and  the  Iron  and 
Steel  Institute,  etc.,  are  useful  to  join  after  being  in  busi- 
ness for  some  time.  The  Uniiting  age  for  students 
in  both  the  institutions  of  Civil  and  of  Electrical 
Engineers  is  twenty-five  years.  Before  that  lime 
arrives  the  young  engineer  should  have  specialised 
or  had  particular  experience  in  some  branch  of  engineer- 
ing, and  he  will  be  well  advised  to  collect  together 
all  the  data  he  can  on  the  subject,  and  write  a  paper 
fur  one  of  the  above  mentioned  Institutions.  Pre- 
miums are  given  for  the  best  papers,  and  the  Miller 
scholarships  and  prizes  of  the  Civil  Engineers  are 
most  valuable  on  account  of  the  standing  which  they 
give  to  those  fortunate  to  secure  them. 

For  the  very  clever  student  there  are  various  scholar- 
bliips,  such  as  those  associated  with  the  famous  Engineer- 
Whit  worth,  also  National  Scholarships,  which  are 
often  won  by  engineering  students.  These,  however, 
call  for  exceptional  abilities  in  the  passing  of  written 
examinations.  The  student  would  be  wise  to  not 
reckon  too  much  on  examinations,  as  they  are, 
after  all,  only  a  poor  guide  compared  with  the  test 
which  life  puts  upon  us.  In  the  altairs  of  the  world 
the  brilhant  student  is  often  beaten  by  some  clas&rnate 


of   only  medium   ability.      **  Memory  men"  are   not; 
usually  the  best  material  for  engineers. 

VACATION     WOltK. 

During  the  college  course  there  vdll  be  the  usua 
long   summer   vacations.     Tfiese   should   be  spent    uil 
practical  work  of  some  kind,  either  on    a    lempora 
job  in  a   mechanical    or    electrical    engineering  esta-J 
blishment,    or   in    some   civil   or   mining    engineering 
work.      This   has  been   the    practice   in    Scotland 
some   time,   and  it    is    somewhat  similar   to    the    so-i 
called  sandwich   system,  in  which  the    usual    college 
course  of    two  or  three  years  is  extended  to  four 
five    years,    six    months    or    shorter     periods     beinti 
taken  alternately  at   the  college  and  in   a   works.      Im 
this    way    the  student's    interest    in    the   theoretic 
side  is  stimulated.      Continuous    rounds    of   lectur 
from  professors'  notebooks  are  liable  to  get  monotonous,! 
and   some   educationalists    and     engineers   appreciate 
this  fact,  and  are  trying  to  improve  matters. 

In  the  writer's  opinion,  if  the  student  has  already 
had  shop  experience  in  a  small  works,  he 
obtain  most  of  the  advantages  of  the  system  by  ciHh 
plowing  his  vacations  in  engineering  work,  or 
travelling  abroad  and  seeing  foreign  works. 

Whilst  on  this  subject,  it  is  necessary  to  men  tic 
that  the  Testing  and  Training  Institution  of  Chariog 
Cross  Road  lays  itself  out  specially  to  give  an  electrical 
training  on  what  is  practically  the  sandwich  f>ysteiii*1 
Various   works   and    engineers   in    charge    of    electr 
light  stations  are  afliUated  to  the  institution,  and  by  i 
payment  of  ;£ioo  a  year  for  three  years  the  student 
is  moved   about,  and  appears  to  obtain   a  fair  train^ 
ing.     Many    students    go     as    assistants   in     cent 
stations  pointer  dodging  on  the  switchboard    galleryj 
or     similar    monotonous    occupations.       The    syste 
provides   an  easy  way  for  parents  to  hand  over  the 
responsibiUties  to   others   for  a  fixed  sum,  but   in 
writer's  opinion  the  electricians  manufactured  on 
system  are  not  brilhant. 

LA  ROE     ELECTRICAI.    SHOP. 

In  choosing  the  large  shop,  geographical  situatio 
goes  for  something;  for  the  best  engineering  experic 
is  undoubtedly  to  be  obtained  in  the  North  of  England 
and  in  Scotland.  Life  is  more  strenuous  there 
in  the  south,  anrl  the  traditional  engineering  atn 
sphere  has  distinct  value.  It  may  easily  happen  ih 
if  a  student  has  been  successful  at  college  his  name  maj 
alrearly  have  become  known  to  the  principal  of 
electrical  firm,  who  may  take  him  as  assistant  on 
test  bed.  Of  all  departments  in  a  works  prg 
the  test  bed  is  most  valuable,  for  the  student 
opportuniries  of  seeing  everything  going  on,  and  if  J 
is  already  a  good  mechanic,  he  can  grasp  all 
details  without  actually  working  at  them.  He 
also  observe  the  method  of  organising  and  running 
a  large  business  as  compared  with  the  small  one 
was  in  previously.  With  some  experience  of  armalnn 
winding,  he  should  soon  be  a  valuable  man  to  his 
ployers  to  send  trut  on  outside  jobs,  and  outside  wx>rk  J 
the  thing  to  go  for,  as  it  tlirows  one  into  contact 
other  engineers.  Through  it  he  may  get  a 
in  some  central  station,  or  may  possiljly  be 
as  assistant  to  a  consulting  engineer,  or,  as  in  ; 
cases  the  writer  knows,  he  may  be  sent  out 
plant  to  the  Colonies,  in  which  case  he  will  most  1 
be  retained  as  resident  engineer, 

A  good  plan  to  pick  np  useful  experience  for  centn 
station  work,  whilst  at  the  same  time  seeing  sometli 
of  the  world,  is  to  take  a  voyage  or  two  a^^  four 
engineer  on  a  merchant  steamer.     If  she  is  not  a  i 
boat,  and  there  are  some  breakdowns  en  voyage. 
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young  engineer  mil  be  weaned  from  looking  to  the 
manufacturer  in  case  of  breakdown,  which  telegraphic 
facilities  on  shore  are  apt  to  lead  to.  He  will  probably 
also  leam  his  own  insigmficance»  a  thing  which  must 
be  leamt  sooner  or  later. 

Some  men  are  cut  out  for  o^ce  work,  and  in  that 
case  they  should  get  into  the  drawing  ofhce  as  soon 
as  possible,  where,  if  they  have  ability,  they  will 
quickly  pass  to  designing  of  d^iiamos,  machiner\^ 
switchboards,  transformers,  and  possibly  engines, 
hauling  gears,  pumps,  etc.,  also  planning  central 
station  pipe  systems,  cable  networks.  There  is 
great    scope    for    good    men    in    the.  drawing    office. 

d  the  conditions  of  employment  are  much  better 
than  formerly.  If  he  has  ^  bent  for  invention — 
the  writer  means  the  genuine  thing,  not  mere  mechanical 
improvements — he  would  do  well  to  accustom  himself 
to  making  searches  at  the  Patent  Office  Library,  a  most 
valuable  institution,  which  is  not  so  well  known  as  it 
should  be. 

THE    COMMERCIAL    »IOE. 

if  the  young  man  shows  any  ability  for  commercial 

work,  the  next  step  is  into  the  estimating  department, 

^where  he  will  learn  the  necessity  for,  as  well  as  the 

absurdities    of.     specifications.     He    will     learn     how 

'^to  take  out  prices  from  curves  and  prime  cost  sheets, 

analyse    tenders,  carry   on    technical    correspondence. 

file    data   and   catalogues,  etc.     Afterwards,    he    may 

be  sent  out  to  follow  up  inquiries,  but  this  requires  a 

g      particular  temperament,  good  address,  and  much  tact. 

^K^    lo  this  connection  it  is' well  to  remark  that  if  there 

^H|s    one     thing    in    which    the    training    of    electrical 

^Bbngineers,  as  now  carried  on,  breaks  down,  it  is  that 

^■jw-ery  few  ever  get  an  opportunity  to  Icam  the  com- 

|^"iTiercial  side  of  the  business.     Yet  the  engineer  more 

than    most   men,    is   continually   running   up   against 

questions    gf    a    fmancial    bearing.     As   a    result   of 

this  lack  of  commercial  training,  engineers  are  very 

I  often  in  the  hands  of  non-technical  people,  such  as 
accountants,  secretaries,  to  say  nothing  of  directors, 
figure-head  and  otherwise.  This  placing  second 
iddle  to  the  purely  commercial  man  is,  after  all, 
partly  the  engineer's  own  fault  for  becoming  so  abaorbed 
11)  his  technical  work. 
r  When  l>etng  trained  in  the  workshops  the  young 
man  is  cut  off  from  all  knowledge  of  accounts, 
correspondence,  and  commercial  work  generally, 
and  when  at  college  there  is  a  silly  sort  of  tradition 
at  he  ought  to  study  engineering  science  for  the 
ove  of  it  alone.  It  is  considered  in/ra  dig.  for 
|uestions  of  price  to  be  brought  into  the  discussion. 
to  a  certain  extent  this  is  right,  but  if  he  is  wise  he 
.  begin  to  collect  and  study  makers*  catalogues  even 
irhilst  at  college. 

Some  engineers  are  fortunate  to  pick  up  commercial 

fexperience   whilst    they    are    learning    the    business, 

but  for  the  majority  this  is  not  possible,  and    it    is 

"ifficult   to  see  how  they  are  to  be  taught   unless  it 

i  included  in  the  college  course.     One  thing  is  certain, 

tiat  if  the  electrical  engineer  does  not  take  steps  to  have 

Dore  commercial  sharpness,  he  will  continue  to  play 

cond  fiddle  to  the  purely  commercial  men.     Several 

members  of  the  Institution   of    Electrical    Engineers 

ave  never  had  an  engineering  training  ;  they  depend 

gin     assistants     and    themselves    watch    the  hnancial 

ad.     Personally,  the    writer    considers    there    ought 

to  be  a  rule  preventing  anyone  becoming  a  full  member 

of  the  Institution  who  had  not  had  at  least  two  years' 

workshop  experience,  not  in  clock  making  or  glorified 

plumbing,  but  in  heavy  engineering  work. 

For  anyone  who  has  a  special  aptitude  for  the  com- 
mercial side  of  the  business,  a  little   time  in  a  general 


shipping  or  merchant's  office  is  excellent  experience. 
A  loiowledge  of  commercial  law,  accountancy,  etc, 
is  also  useful,  for,  besides  technical  information, 
there  are  innumerable  things  which  the  electrical 
engineer  may  have  to  tackle  at  some  point  of  liis  career. 
In  fact,  no  engineer  worth  the  name  ever  finishes 
his  education.  There  are,  for  example,  such  questions 
as  the  organisation  of  factories,  the  management  of 
men,  amalgamation  with  other  firms,  extension  of 
works  or  mo\ing  to  another  centre,  opening  of 
branches  and  agencies.  He  must  be  able  to  appreciate 
at  a  glance  the  merits  of  an  improvement  or  invention, 
know  the  peculiarities  of  the  Board  of  Trade  and  Local 
Government  Board  regulations  and  restrictions,  have 
a  working  knowledge  of  patent  law,  parhamentary 
procedure  in  connection  with  Bills,  etc.  He  is  just  as 
likely  lo  have  to  outline  the  buildings  of  a  power 
house  as  to  design  a  dynamo  or  transformer,  and 
there  is  every  probabihty  he  will  have  to  face  various 
problems  of  main  line  railway  working.  In  electro- 
chemistry' and  metallurgy  the  possibiUties  are  infinite. 

PAYMENT. 

Regarding  hnancial  results,  it  is  a  fact  that  for 
the  majority  they  are  only  poor,  for  at  the  moment 
there  is  overcrowding.  After  years  of  practical  work 
and  a  long  period  spent  in  mastering  the  theoretical 
side,  a  young  engineer  can  consider  himself  lucky  if 
he  gets  £I20  a  year.  The  fascination  of  electritity 
has  resulted  in  drawing  a  very  numerous  and  in- 
telligent class  of  men  into  electrical  engineering,  and 
one  has  to  work  with  indomitable  energy  and  real 
to  get  ttito  a  position  of  prominence.  There  are 
many  prizes,  however,  for  those  who  can  wm  them. 
Some  electrical  consulting  engineers  earn  large  fees, 
w^hilst  the  profits  of  electrical  inventors  have  been 
pretty  considerable.  It  is  well  lo  remember,  how- 
ever, that  the  value  of  a  training  is  not  to  be  gauged 
by  the  maximum  salary  obtainable  in  a  minimum  time. 
The  thorough  knowledge  derived  from  varied  ex- 
penence  will,  in  the  long  run,  command  the  best 
salar>\ 

1^  One  advantage  which  engineering  has  over  some  of 
the  professions  is  that  it  is  open  to  a!l.  and,  given 
ability  and  hard  work,  it  is  possible  for  anyone  to 
rise  to  the  highest  positions.  There  is  the  freest 
competition,  and,  although  in  the  earher  stages  money 
may  be  a  help,  yet  in  the  end  abihty  is  given  every 
chance  to  show  itself. 

Everj'thing  points  to  the  probability  that  in  the 
near  future  engineers  will  attain  to  a  position  of  con- 
siderable power  and  influence  in  the  social  organism. 
Their  work  in  the  management  of  large  bodies  of 
men.  in  organisation  and  financing,  together  with 
their  accurate  habits  of  thought,  active  hfe,  etc., 
specially  lit  them  to  be  leaders  and  advisers  of  men — 
in  fact,  statesmen  in  the  true  sense  of  the  word. 

Wher^  we  look  back,  we  find  that  in  the  beginning, 
when  the  world  was  superstitious  and  ignorant,  its 
rulers  were  priests ;  then  came  the  soldiers,  who  have 
disciplined  it  ;  and  now  we  have  the  lawyers,  who  have 
estabhshed  civil  rights.  Inasmuch  as  the  great 
questions  of  the  immediate  future  are  industrial 
and  scientific,  the  balance  of  power  should  lie  largely 
with  the  engineers. 

It  rests  with  the  engineers  themselves  as  to  how 
long  this  will  take.  Public  opinion  needs  educating, 
and  one  step  in  this  direction  is  for  the  engineers  of 
to-day  to  take  a  greater  part  in  public  affairs.  The 
public  must  be  brought  to  recognise  the  revolution  in 
industrial  and  social  affairs  which  is  resulting  from  the 
activities  of  the  engineer. 
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The  previous  article  was  largely  devoted  to  tests  of  Portland  cement  for  fineness  of 
grinding,  specific  gravity,  strength,  hydrayUcity,  speed  of  setting  and  soundness.  The 
author  now  confines  himself  to  the  essentials  of  good  aggregates  and  their  |ireparaiion, 
the  computation  of  voids,  methods  of  mixing,  etc.  He  gives  some  practical  tiinis  on  ihe 
working  of  concrete. — Ed* 
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ISPiALl.  now  proceed  t^  discuss  the  materials 
or  aggregates  which  are  to  be  used  in  conjunction 
with  the  cement  to  form  the  concrete.  The  essentials 
of  good  aggregates  are  :  — 

1.  Hardness  and  density- 

2.  A  moderate  degree  of  ]X)rosity,  i,e.,  as  opposed 
to  a  vitrified  surface. 

3.  Angularity  of  fracture. 

4.  Variation  in  sizes  of  particles. 

Broadly,  one  may  group  the  aggregates  under  two 
heads. 

1  *  Materials  found  in  nature  ready  for  use. 
2,  Materials  prepared  for  the  purpose. 

ORAVEL. 

Under  the  former  head  the  only  material  which  is 
used  to  an 3'  extent  is  "  gravel/'  consisting  of  more  or 
less  rounded  pebbles  of  varying  sizes.  From  whatever 
source  these  are  obtained  the  usual  preparation  neces- 
sary is  screening  ami  washing.  This  material  does  not 
fulfil  all  the  conditions  laid  down.  It  usually  possesses 
a  smoother  surface  than  is  desiraVile  to  afford  a  good 
hold  for  the  cement,  and  the  shape  is  not  angular, 
otherwise  it  is  often  very  hard  and  durable^  being, 
as  it  were,  the  survival  of  the  fittest  portions  from  the 
trying  ordeal  to  which  it  has  l)een  sul>jected  during  a 
lengthened  period  in  the  rubbing  or  knocking  together 
of  the  fragments  in  the  river  bed  or  sea-shore,  whereby 
the  softer  f>ortions  have  been  reduced  to  sand  or  mud, 
and  only  the  harder  remains. 

PREPARED    MATERIAL^ 

Into  the  second  class  will  lull,  as  by  far  the  most 
important,  all  materials  which  are  prepared  by  breaking 
or  crushing  Ihe  natural  rocks,  and  these  are  the  materials 
on  which  ihe  engineer  chielly  relies.  This  source  is 
practically  unlimited.  Any  rock  which  will  furnish 
a  building  stone  of  good  quality  \s^ll,  as  a  rule,  also 
furnish  gn<Hl  aggregates  for  concrete,  and  many  rocks 
which  do  not  furnish  building  material  of  good  quality, 
owing  to  their  hardness  and  difficulty  of  dressing,  or 
to  the  dilficulty  of  obtaining  from  them  sufficiently 
large  blocks,  may  produce  very  excellent  material 
for  concrete. 

This  class  of  material  is  generally  superior  to  natural 
graveb  When  Siroken  it  usually  possesses  great 
angularity  and  roughness  of  surface,  and  it  is  from 
this  class  almost  exclusively  that  can  be  obtained 
material  fulfilling  all  the  re^piirements  already  given 
as  desirable. 

Much  might  be  written  concerning  the  different 
methods  of  reducing  the  rock  to  the  sizes  of  fragments 
required.  Suffice  it  to  say.  that  stone  reduced  by  a 
modem  percussive  action  stone-breaker  is  preferable 
to  that  broken  by  hand.for  by  rolls,  as  it  generally 
gives  a  greater  variety  in  size  of  fragments. 

One  other  small  variety  of  material  still  remains 
to  be  mentioned,  viz..  that  obtained  by  the  breaking 
of  artificial  substances,  such  as  bricks,  or  clay  burned 
in  the  rough  specially  for  the  purjiose.  This  last  is 
often  useful  when  suitable  rock  or  gravel  is  not  to  be 
had,  and  it  thoroughly  bunied  forms  an  aggregate 
which  will  make  good  sound  concrete. 


As  to  the  best  size  to  which  to  reduce  the  material 
a  usual  stipulation  is  that  it  should  all  pass  thuoagh  i. 
ring  2  in.  in  diameter,   and    for  ordinary  foundation 
work  this  gives  excellent  results,  but  when  watertighcj 
work  is  required,  1 J  in.  gives  better  results.      Of  course,! 
generally  the  cost    is  greater  the  finer  the   maierial,f 
but,  within  limits,  the  extra  cost  of  crushing  the  smalle 
size  is  compensated  by  the  greater  ease  of  mixing  and 
subsequent  working. 

Having  considered  the  various  ingredients  requir 
in  the  composition  of  the  concrete,  we  will  now  discussn 
the  prof>ortions  of  each  of  these  which  should  be  use<). 
and   the  methods  by  which   they  are  to  be    brought 
together  so  as  to  prmiuce  the  best  results* 

It  might  appear  that  the  engineer  has  here  absolutely 
free    scope,    trammellef!    only    by    considerations    ol 
economy,    bat    there    are    limits,    and    rather    narrow, 
limits,  within  which  he  must  confine  himself,  if  he  is 
to  obtain  satisfactory  results. 

Here,    again,    as   in   other   details,    he    is    governed 
by  the  purpose  of  the  proposed  work. 

DETERMINIMO     THE     VOIDS* 

The  following  remarks  as  to  ihe  method  ol  ilc  iir 
mining  best  proportions  will  apply  to  ihc  productn  1. 
of  watertight  concrete,  fur  which  j>urpose  the  higli'.^ 
possible  quality  of  work  is  retpiired.  For  oth'' 
purposes  the  engineer  will  allow  himself  such  departuri 
from  the  results  obtained  by  these  mcthod^s  as  his 
experience  may  warrant. 

Having  selected  the  particular  material  to  be  us 
for  aggregates,  the  first  step  will  be  to  determine  ih 
proportion    of   voids   or   interstices   existing    when 
mass    of    the    aggregates    is    throuTi    together, 
proportion   of    mortar  in    the  concrete  must    then 
made  sufficient   not  only   to  completely  till  all    the 
voitls.  but  also  to  allow  a  sufficient  excess  to  coinplete 
surround  each  particle  ol  the  aggregates,  so   that 
two  adjacent  pieces  shall  touch. 

The    simplest  method  of  determining  the  voids  1 
to  fill  a  vessel  of  known  capacity  with  the  aggreg 
and  then  measure  the  quantity  of  water  required  to  i 
the  interstices,    taking  care,  of    course,   to    eUminAl] 
as  far  as  possible  any  error  from  absorpti<ni. 

The  volume  of  voids  being  thus  obiaineti.  we 
add  a  percentage  to  allow  for  the  surrounding  of  1 
particle.     From  to  to  15  per  cent,  is  usually  sufficie 
If  the  quantity  of  sand  used   is  alone  made  cqu 
the  voids,  the  addition  ol  the  cement  will   geu 
produce  sufticient  mortar  to  cover  this  percenta 
will  be  pointed  out  later. 

The  actual  percentage  of  voids  will  vary  with  dtffeci 
classes  of  material  and  with  the  size  of  the  partic 
Generally   speaking,    tiner   material   ha\in|»    a   sn 
percentage  than  coarser,  and  more  marked  still  is  til 
ertect  of  a  great  range  of  variation  in  the  sizes  of  I 
particles,  the  smaller  ones  then  filling  the  voids  betwe 
the    larger   and    reducing    the    total    iJercetitage.     Fd 
material  i\m.  to  2  in.  maximum  and  of  varxiing  1 
below  that,  the  proportion  of  voids  to  total  volti 
of  aggregates  will  generally  range  from  35  per  cent.  1 
50  per  cent. 
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By  a  similar  process  we  may  determine  the  proportion 
lol  cemt»nt  required  to  rtll  the  interstices  of  the  iand, 
I  It  Will  be  found  that  the  voids  in  an  average  sample 
I  of  sanil  will  lie  generally  between  the  hmits  of  ^o  and 
1  40  f)er  cent.,  and  that  a  sample  showing  more  than 
I40  per  cent,  would  probably  be  ao  coarse  as  to  be  looked 
ftipon  with  suspicion  for  use  in  watertight  work,  unless 
[with  the  use  ol  an  excessive  quantity  of  cement. 
■♦One  part  ot  cement  to  two  of  sand  will,  therefore, 
"  l^entrrally  b^  found  to  give  safe  results,  but  the  engineer 
desirous  of  using  a  larger  proportion  of  sand  than  this 
should  satisfy  himself  that  the  sand  is  of  suitable 
quahty.  It  may  be  uselul  to  point  out  here  that  the 
volume  of  cement    paste  resulting  from  the  gauging 

tot  one  volume  of   Portland  cement  with  water  is  only 
atiout  So  per  cent,  of  the  v^olume  ol  the  cement  dry. 
So  that  sand  having  40  per  cent,  ol  voids  would  require 
-50 per  cent-  ot  dry  cenieut  to  completely  tdl  the  voids. 
SFCQIFIOATI0N8    rOR    OENIENT. 
Being  now  in  possession  of  the   knowledge  td  the 
proper  proportions  lor  the  ingredients,  what  is  the  best 
method  of  specifying  them  so  as  to  obtain  exactly  the 
I       resulting  concrete  which  we  desire  ? 

Occasionally  one  linds  the  proportions  specified 
simply  by  stating  that  the  proportions  shall  be  one 
part  of  cement  to  so  many  parts  of  aggregates,  e.^.^ 
M  to  5  or  I  to  6,  as  the  case  may  be.  In  letting  a  ctjniract 
itm  such  a  specification  the  engineer  is  laying  up  for 
[himself  the  possibility  of  many  friendly  discussions 
}wUb  his  contractor. 

ft  is  not  an  uncommun  practice  10  speaiy  the  exact 
[  proportions  of  each  ingredient  as  one  part  of  cement 
Uo  so  many  parts  of  sand  and  sn  many  of  aggregates. 
rNow.  if  the  engineer  in  writing  his  specification  has 
[in  view  the  use  of  definite  materials,  of  which  he  has 
I  already  obtained  by  some  such  method  as  that  described 
I  the  correct  proportions,  this  is  allowable,  otherwise 
lit  IS  unsatisfactory,  as  he  is  giving  himself  the  some- 
Iwhai  difficult  task  of  finding  materials  to  suit  his 
[-conditions,  and  he  may  eventually  find  that  by  adhering 
Itti  the  proportions  specified  he  is  not  using  the  materials 
lavailable  to  the  best  advantage,  t\i^.,  he  may  bo  using 
\lJiore  sand  than  the  aggregates  actually  require,  and 
►o  otitaining  a  weaker  concrete  than  he  would  otherwise 
[get  with  the  same  proportion  of  cement. 

Tiie  method  which  the  author  has  found  the  most 

[generally  satisfactory  is  to  specify  that  one  part  of 

V  cement  shall  be  used  to  so  many  parts  of  aggregates 

and  sand  together,  and  that  the  proportion  of  sand  to 

k^ggregates  shall  be  such  as  the  engineer  may  determine. 

MIXINQ. 

We  now  go  on  to  considt-r  the  method  of  mixing  the 

^ingredients.     As  the  quality  of  the  resulting  concrete 

Iwdl  greatly  depend  upon  the  thoroughness  with  which 

Ittus  operation  is  conducted,  it  is  one  requiring  careful 

|<:onsideration.     The    condition    of    perfection    to    be 

rrived  at  is  that  each  grain  of  sand  in  the    mortar 

|$haU  be  surrounded  by  a  layer  of  cement  pasts,  and 

that*  each   particle  of  aggregate  shall  be  surrounded 

lt»y  this  mortar,  which  shall  also  completely  fill  all  voids. 

These    results    are,    no    doubt,     most      completely 

:>btained  when  the  sand  and  cement  are  first  intimately 

Imixcd  together  in  the  proper  proportions,  afterwards 

adding    the    proper    proportions    of     aggregates    and 

^thoroughly  mixing  the  whole  mass,  and,  if  the  sand 

ad  aggregates  are  dehvered  on  the  work  separately, 

Itliis   is    undoubtedly    the    best    method    of   working. 

If,   however,   the  aggregates  and  sand  are    delivered 

Itogether  as   a   prtxluct   of   the  crusher  or  otherwise. 

It  is  not   worth  while   to  separate  them  in   order   to 

ladopt  this  method. 


■tMPORTANCe    or    THE    DRY    MIXINQ. 

As  to  the  actual  process  of  mi.vmg,  there  are  now 
manv  machines  in  the  market  for  the  purpose,  which 
give  hrst -class  results  when  properly  worked,  and 
when  large  quantities  have  to  be  dealt  with  machine 
mixing  possesses  many  advantages  over  hand  labour, 
more  especially  in  a  country  where  labour  is  dear. 
At  the  same  lime,  very  excellent  results  can  he  obtained 
by  hrtnd  labour,  which,  for  wurks  of  moderate  dimen- 
sions, will  compare  favourably  with  mechanical  mixing, 
both  as  regards  quality  and  cost. 

Whichever  method  is  adopted,  tbe  most  important 
part  of  the  whole  process  is  the  dry  mixing,  one  turning 
of  the  materials  dry  doing  more  to  bring  about  intimate 
mixing  than  several  after  water  is  added. 

Three  mixings  of  the  materials  dry  and  two  wet 
will  generally  suffice  to  produce  good  results.  The 
water  should  be  clean,  should  always  be  added  very 
gently  through  a  rose,  and  never  poured  on  in  a  jet, 
or.  worse  still,  out  of  a  bucket,  as  is  often  done,  as  it 
simply  washes  the  cement  out  of  the  mixture. 

PROPORTION    or     WATER. 

The  best  proptutiini  ut  water  io  be  used  is  a  question 
which  has,  perhaps,  given  rise  to  more  discussion 
amongst  engineers  than  any  other  point  in  connection 
with  the  subject,  and  unth  it  is  associated  the  question 
of  best  laying  and  working  the  concrete  in.  We 
have  on  the  one  hand  the  dry  method  of  mixing,  in 
which  only  sufficient  water  is  to  be  used  to  enable  a 
film  of  moisture  to  tie  brought  to  the  surface  by  hard 
and  continued  ramming,  and,  on  the  other  hand,  the 
wt't  method,  in  which  concrete  is  to  be  so  sloppy  and 
wet  that  it  almost  falls  together  without  any  ramming. 
Each  of  these  methods  has  its  a^lvocates,  who  are, 
as  IS  usual  in  such  cases,  inchned  to  ride  their  hobby 
to  death  ;  whereas,  if  used  intelligently,  each  method 
undoubtedly  has  its  special  uses  and  advantages. 

There  can  be  no  doubt  that  concrete  made  with  a 
minimum  quantity  of  water  is  stronger  than  one  in 
which  an  excess  of  water  has  been  used.  This  is 
established  by  experiment.  Therefore,  when  strength 
is  the  most  important  factor  to  be  considere<.l.  the 
concrete  is  best  mixed  fairly  dry  and  well  punned. 
There  are  many  cases,  however,  where  strength  is  not 
the  most  important  factor,  but  is  secondary  to 
watertightness. 

MAKINQ    WATERTIQHT    CONCRETE. 

Now.  whether  or  not  watertightness  can  be  obtained 
with  dry  mixed  concrete,  is  the  very  point  on  wtiich 
the  controversy  turns.  As  a  result  of  considerable 
experience  with  l>oth  methods,  I  am  prepared  to  admit 
that  It  is  possible  to  obtain  excellent  results  in  this 
respect  with  the  dry  mixing  ;  at  the  same  time,  1  am 
convinced  that  the  personal  element  enters  far  too 
much  for  it  to  be  rehed  upon  always  to  do  so.  and 
therefore,  for  safety  sake,  where  watertightness  is 
essential^  T  always  prefer  the  concrete  to  be  put  in  soft. 
Let  me  explain  clearly  what  I  mean  by  "  soft." 

1.  The  concrete  should  be  so  soft  tlial  one  cannot 
stand  upon  it.  when  in  a  heap  upon  the  mixing  stage, 
without  sinking  over  the  boots, 

2.  There  should  be  no  free  water,  and  never  any 
suspicion  of  water  flowtng  from  the  surface  when  it  is 
being  worked  in  position. 

The  actual  quantity  of  water  required  to  bring 
about  this  condition  will,  of  course,  depend  greatly 
upon  the  porosity  of  the  aggregates. 

In  this  soft  condition  punning  or  ramming  is  useless. 
What  IS  required  is  that  the  concrete  shall  be  well 
worked  or  chopped  into  sohdity  w*ith  a  tliin  narrow 
tool — an   ordinary   grafting    tool   is   a   very   efhcient 
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inatrument^ — in  such  a  way  as  to  allow  any  enclosed 
air  to  escape  and  the  mass  to  fall  together  by  gravin-tion. 

Concrete  put  in  in  this  way  need  never  canse  the 
engineer  a  momeat*s  anxiety  as  to  whether  or  not  it 
will  hold  water,  whilst  with  concrete  put  in  in  the  dry 
way,  unless  he  personally  sees  every  inch  of  it  put  in, 
he  will  never  be  quite  free  from  a  haunting  fear  that 
the  water  will  by  and  by  demonstrate  that  for  a  few 
moments,  at  one  time  or  another,  the  very  rigid  super- 
vision necessan^'  had  Wen  relaxed. 

Another  danger  to  be  guarded  against  with  the  dry 
mixing  is,  that  the  hard  ramming  necessary  is  liable 
to  fracture  the  particles  of  the  aggregates,  and  to 
Jeave  the  fractured  surfaces  without  any  mortar 
between  them.  And  again,  ramming  has  little  or  no 
eiffect  in  bringing  to  the  surface  included  air.  except 
from  very  near  the  surface,  its  eflect  is  rather  to  com- 
pletely seal  it  up  in  the  interstices  and  render  escape 
impossible. 

Concrete  should  always  be  laid  in  moderately  thin 
layers,  not  exceetling,  say,  9  in.,  but  it  i%  better  to 
lay  about  two  or  three  such  layers  on  each  other 
immediately,  so  as  to  attain  a  thickness  of,  say,  about 
2  h,,  rather  than  to  allow  each  thin  layer  to  set  before 
adding  the  next, 

SOME    OEFECra. 

A  careful  examination  of  a  large  surface  of  concrete 
wliich  has  water  under  pressure  behind  it,  and  through 
which  percolation  is  taking  place,  will  generally  reveal 
two  causes  of  weakness*  First,  there  will  he  found 
pairhes  of  larger  or  smaller  extent  and  of  irregular 
shape  over  which  the  water  oozes.  This  is  evidently 
a  defect  of  mixing.  The  concrete  in  the  patches  has 
either  been  deficient  in  mortar,  or  else  the  aggregates 
have  not  been  well  mixed  in,  so  that  voids  exist. 

Secondly,  water  may  be  found  oozing  along  a  line 
which  marks  the  junction  of  new  work  mth  old. 
This  is  a  very  prevalent  defect.  Too  much  care  cannot 
be  bestowed  upon  the  bonding  of  new  and  old  work. 
By  old  work  is  meant  work  which  has  already  set. 
It  may  be  but  a  few  days  old. 

HINTS    Ofi    THE     USE    OF    CONCRETE. 

To  insure  a  good  joint  the  old  surface  must  be 
absolutely  clean,  and  a  layer  of  mortar  should  be  laid 
upon  it  for  the  double  purpose  of  embedding  any  rough 
stones  which  will  inevitably  fall  to  the  tail  end  of  the 
new  concrete  being  placed,  and  of  fiUing  up  irregu- 
larities in  the  old  surface  and  cementing  the  two 
portions  together. 

In  la>dng  concrete  on  wet  foundations  great  cajre 
is  necessary  to  prevent  the  washing  out  of  the  cement 
by  the  water  present.  I  do  not  propose  to  deal  wath 
the  laying  of  concrete  under  deep  water,  as  this  subject 
belongs  more  properly  to  a  discussion  on  harbour 
works.  I  shall  refer  only  and  briefly  to  cases  where 
concrete  has  to  be  laid  in  a  position  where  it  is  found 
difficult  or  impossible  to  have  the  foundation  dry.  as 
frequently  happens  in  deep  pits  for  bridge  foundations. 

One  frequeJitly  sees  concrete  mixed  ahnost  dry  being 
thrown  into  a  wet  foundation,  in  order,  as  it  is  said, 
to  take  up  the  water  lying  there,  and  so  keep  it  dry. 
This  is  very  bad.  The  concrete  should  alw^ays  have 
its  full  allowance  of  water  in  mixing,  whether  the 
ioundatiun  is  wet  or  dr>\ 

When  the  foundation  cannot  be  made  quite  dry 
then  the  concrete  should  be  placed  in  from  one  side 
in  a  sufficiently  deep  layer  for  the  surface  to  be  always 
above  the  water,  and  worked  gradually  across  the  pit, 
driving  the  water  before  it. 

k  If  pumping  has  to  be  resorted  to,  it  requires  to 
be  done  with  great  care,  so  as  to  avoid  wasliing  out  the 


cement.  It  is  a  safe  plan  never  to  allow  the  sur 
of  the  water  to  be  pumped  below  the  surface  of  the  I 
layer  of  concrete  being  put  in.  Concrete  may»  wiUil 
these  precautions,  be  made  quite  as  sound  and  walcf-" 
tight  on  a  wet  foundation  as  on  a  dry. 

The  laggings  used   for   face  work  should     always  J 
be  greased  so  as  to  come  away  without  plucking  thej 
face,  as  the  natural  sink  so  obtained  looks  belter  and 
wears  better  than  a  face  got  up  by  floating  or  rubbing 
after  removal  of  the  laggings. 

EFFECTS     OF     CONTRACTION     AND     EXPANSION, 

When  designmg  work  to  be  constructed  in  concrete,! 
it  i.^  well  to  keep  in  mind  the  effect  of  contraction] 
and  expansion,  and.  if  possible,  to  devise  some  meansl 
of  avoiding  ill-results.  Work  carried  out  in  iiiasc»iiry| 
and  brickwork  does  not  call  for  any  such  precautions, 
because  the  effect  being  distributed  amongst  a  large! 
number  of  joints  is  so  slight  at  any  one  point  as  to  btsj 
negligible,  but  when  we  have  a  mass  of  concrete  o£ 
great  extent  in  any  one  flimension  without  any  joints,! 
it  is  necessary  to  adopt  some  precautionary  measures. 

Just  what  the  exact  coefficient  of  expansion 
concrete  is  has  not  yet,  so  far  as  1  am  aware,  been  I 
determined  accurately,  but  it  is  evident  that  ctianges| 
of  temperature  must  produce  great  stresses  in  its 
substance,  expansion  giving  rise  to  probably  a  certain! 
amount  of  displacement  or  distortion  (the  amount  oil 
which  will  depend  to  some  extent  upon  the  particular  I 
form  of  the  mass),  and  it  is  quite  possible  also  that  I 
under  certain  conditions  some  effect  might  be  produced  f 
analogous  to  that  of  cleavage  in  some  of  the  older  rocks.J 
with  the  result  that  at  such  cleavage  planes  the  strength] 
of  the  material  might  be  adversely  affected.  This,! 
however,  could  only  be  expected  to  take  place  on  the! 
mass  becoming  conlined,  so  that  distortion  or  displace^! 
ment  could  not  take  place  even  when  the  stress  was  I 
approaching  the  ultimate  crushing  strength  of  the  I 
concrete,  a  condition  which  will  not  very  frequently! 
occur.  Displacement  will  probably  be  the  means  by  I 
which  compressive  force,  due  to  expansion,  will  most  I 
frequently  make  itself  manifest- 
Contraction,  on  the  other  hand,  will  subject  thestruc-! 
ture  to  tensile  stresses,  assailing  the  material  on  its! 
weakest  side,  and  after  certain  hmiting  dimension«l 
have  been  exceeded  will  assuredly,  under  ordir 
conditions,  produce  fracture  in  the  structure. 

I  consider  that  a  concrete  wall  of  a  length  of  100  ffJ 
and  over,  which  will  be  exposed  to  the  full  effect  of 
atmospheric  changes  of  temperature,  ought  to  havQ 
expansion  joints  provided.  In  a  waO  which  has  to  hole 
back  water,  such  as  a  reservoir  wall,  the  joint  must  1 
so  designed  that,  when  it  is  most  open,  during  tbe 
period  of  lowest  temperature,  the  passage  of  wate 
wilt  be  prevented.  This  may  be  accomplished 
the  adoption  of  some  such  device  as  a  tongue  of  plast 
bitumen  within  the  thickness  of  the  wall. 

When   this  condition  has  not   to  be  fulfilled,    the 
such  precaution  is  nut  necessary  ;  indeed,  the  expansic 
joint  then  becomes  unnecessary',  except  in  so  far  as  i4 
selects  the  line  on  which  the  movement  shall  showj 
instead  of  leaving  it  to  chance,  which  usually  resulti 
in  unsightly  cracks. 

A  more  satisfactory  method  of  providing   for  cx^ 
pansion  and  contraction  is  by  avoiding  as  much 
possible  long  straight  hnes  in  the  design,  and  adopting 
instead  curved  Hnes.     The  facing  of  the  concrete  wit 
masonry   or    brickwork   will    also   have   a   beneficial 
effect  in  reducing  the  range  of  temperature  chans 
to  which  the  internal  mass  of  concrete  will  be  subjected 
The    effects  of    often  repeated     expansion   and   cqo 
traction  in  a  concrete  structure  is  a  very   imjxjrtac^ 
question,  requiring  very  carefnl  investigation. 


IS  ANYTHING  THE 
MATTER  WITH  PIECE  WORK  ? 


BY 

FRANK    RICHARDS. 

The  author  criticises  premium  systems  in  the  light  of  practical  experience,  urging  among  other 
things  that  they  offer  a  reduced  incentive  ,iX  the  precise  time  when  the  need  of  incentive  is  moat 
urgent, — ^Eu. 


ATTENTION     is    invited     to     the    accompanying 
diagram,     which     is     easily     understJcd.     The 
purpose  of  it  is  to  show   the  actual  earnings  of  the 
workman,  and  of  course  also  the  labour-cost    to    the 
^employer,  for  any  given  amount  of  work  done  under 
feither  day  work  or  piece  w>>rk  at  different  iates,   the 
lowan   premium   system   and    Mr.    Halsey's   premium 
plan.     The  amount   of  work   done  is  represented  by 
^he    lengths   of    the    horizontal    lines    and    the   wages 
lid  are  represented  by  the  vertical  lines, 

THE     ROWAM    SYSTEM. 

The  Rowan  system  starts  with  a  fair  day's  work, 

Jthough  that  may  not  be  the  terrn  used  to  designate 

fit.     The    unit    assumed    is    the    amount    or    quantity 

of  work  which  the  man  should  ordinarily  be  expecterl 

to  do  in  a  day  for  the  ordinary'  day's  wage  without 

any    special    inducement.     The    premium    is    earned 

only  by  the  work  which  is  done  in  excess  of  the  regular 

day's   work,    and    the    premium    earned    is   according 

to  the  time  saved  in  doing  the  work.     If  double  the 

"work  is  done  in    the   given   time   then    noe-half    the 

ime  is  saved  and  the  man  is  j>aid  one-half  in  addition 

his  regular  wages.     If  the  man  does  one  and  a-haif 

Pimes   his   day's   work   then   one-third   of   the   time  if 

aved  and   he  is  paid  one-third  more  than   his  day's 

wages,  and  so  on.     The  basis  of  computation  is  thus 

fixed  and  cannot  be  juggled  with,  but  the  inducement 

constantly  decreases  with  the  amount  of  work  done, 

so  that  whatever  a  man  may  do  he  c^n  never  by  any 

possibility  double  his  earnings,     Mr.  HaLsey's  premium 

plan  will  be  designated  hereafter  as  the  premium  plan. 

Referring  tu  the  diagram  it  viill  be  seen  tlial  both 

lay  work  and  piece  work,   whatever  the  rate  of  the 

atter,   are  represented    throughout   by  straight   lines. 

L  discouragement  curve  represents  the  Rowan  premium 

yrstem  and  Mr,   Haisey's  premium   plan  has  a  bend 

inister.     It    was   impossible    to   include    Mr.    Gantl's 

onus  system   in   the  diagram    because  a   part    of  it, 

he   part   where   you    do    not    quite   earn    the    bonus, 

3ust  be  represented  by  an  im'isibie  line. 

It  cannot   fail   to  strike  the  observer  al  once  that 

the  premium  plan  the  work  which  is  done  in   the 

^        "ng   of    the   premium    is   straight,    absolute    piece 

'work.     The    name    cannot    disguise    it.     The   line    in 

the  diagram    for   the   premium    plan   at   one-half  rate 

exactly  f>arallel   to   the  half  rate  piece  work  line, 

Ihe   wages    earned    rise   ef|ually   in    each    with    equal 

'ncreraents  of  work  done.     So  the  three-eighth  premium 

ate  is  parallel  to  the  three-eighth  piece  work  rate, 


and  so  on.  If  in  making  the  premium  plan  bargain, 
the  proposition  were  made  to  the  man  to  first  do  his 
allotted  quota  and  be  credited  with  his  day's  wages 
and  that  then  he  should  go  to  work  by  the  piece  for 
the  remainder  of  the  day  at  one-half  the  day  rate, 
that  would  be  the  premium  plan  in  every  particular, 

THE    PREMIUM     PLAN    CRITICISED. 

The  partial  piece-work  character  of  the  premimn 
plan  being  undeniable,  a  paper  whose  topic  is  piece 
work  must  claim  the  right  to  handle  it  freely  and 
without  apology\  The  premium  plan  was  invented 
by  its  originator  nineteen  years  ago ;  it  was  put  in 
operation  in  the  shop  at  Sherbrooke,  Canada,  thirteen 
years  ago,  and  was  first  brought  to  the  notice  of  this 
Society  in  a  paper  twelve  years  ago.  The  plan,  I  know, 
has  been  proposed  and  advocated  in  all  honesty  of 
purpose;    it   has   been   pushed   with   earnestness  and 
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posisteacy-  As  a  result  the  premium  plan  is  in 
o|)era,tion  in  a  few  machine  shops  and  nowhere  else. 
I  venture  the  personal  opinion,  based  on  the  iuUest 
available  information,  that  perhaps  two  per  cent, 
of  the  machine  work  in  the  United  States  is  done 
imder  the  premium  plan,  while  ten  times  as  much 
is  done  by  undisfjuised  piece  work  and  much  more  than 
half  is  stiJl  done  by  the  day. 

It  is  not  at  all  apparent  that  there  are  any  peculiar 
cundicions  in  the  machine^  shop  whiclt  demand  any 
dijfferent  plans  of  wage  adjustment  than  are  prevalent 
in  the  other  trades.  While  a  knowlccige  of  the  premium 
plan  is  now  widespread,  the  plan  has  not  made  ityelf 
appear  so  good  a  thing  that  any  of  the  other  trades 
have  taken  it  up.  It  would  not  work  with  the  shoe- 
makers of  Lynn,  the  hatters  of  Danbury,  the  glove- 
makei^  of  Glo  vers  vi  lie,  or  the  stitchers  ami  stare  hers 
in  the  collar  shops  of  Troy,  for  they  all  work  by  the 
piece,  as  do  most  of  tlie  manufacturing  trades,  and 
the  ultimate  possibihties  of  economical  production 
are  thereby  secured  as  completely  as  they  can  ever 
be  claimed  to  be  under  the  premium  plan, 

HOW    IT    WOULD    WORK    WITH     BRICKLAYKftS. 

We  might  by  an  cflort  ima^inr  tht-  cllect  nf  pro- 
posing the  prennum  plan  to  one  ot  the  trades  outside 
the  machine  shop.  Let  il  be  tried  on  a  lot  of  brick- 
layers. Say  that  it  i?i  first  agreed  that  the  day's 
wages  are  earnet!  when  live  ImndrtMl  liricks  are  laid, 
and  that  the  premium  plan  begins  ri(.'!it  there.  The 
bald  proposition  is.  tirst,  that  if  hve  hum  I  red  bricks 
are  laid  five  hundred  bricks  will  be  paid  for.  This 
is  so  far  meant  to  be  an  honest  bargain  on  both  sides. 
If  you  dQn*t  lay  another  brick  above  the  five  himdred  we 
will  have  no  cause  of  complaint.  Well.  now.  havinj^ 
agreed  to  pay  lor  the  Living  fjf  the  five  hnn<lred  bricks, 
when  the  five  lumdred  lirick.s  are  laid  go  on  an<l  lay 
as  many  more  as  you  can.  If  you  lay  seven  hunrlretl 
and  fifty  bricks  we  will  ]>ay  yoi^for  laying  six  hundred 
and  twenty- live  bricks  ;  ii  you  lay  one  thousand 
bricks  we  will  pay  you  for  laying  seven  hundred  and 
fifty  bricks,  and  so  on.  It  will  be  very  plain  that 
nnder  this  Pirrangement  the  workmen  are  clearly 
the  gainers,  for  if  you  lay  ttmre  bricks  you  gel  some 
more  money,  and  every  additioujd  cent  ytni  get  is, 
of  course,  clear  gain  to  you,  The  al surdity  of  this 
things  when  deaVin«  with  bricklnyers,  is  sutticiently 
evident  ;  are  nmchimst^  no  vastly  ditterent  from 
bricklayers  * 

They  niunt  hv  different  or  cIkc  there  are  stune 
things  abcjut  the  premium  plan  upon  which  I  need 
information,  (hie  ol  the  mlierent  ntul  inseparable 
condilions  of  the  scheme  wr*uld  seem  In  be 
the  vr>luntary  acieptanci?  of  it  by  the  individual 
workman.  If  drprnich  cntin^ly  npon  Innvsclf  how 
much  the  man  sfudl  dn  alter  Ihe  allotted  amount 
for  tlie  day'u  work  H  dnue.  Hi*  may  di»  much  or  he 
may  do  bttle.  ^\\\\  tlnTefnre  if  he  1*0  chounrH  he  mHV 
cio  none  at  all,  tnit  )u*t  Ik-  cxjnteut  to  work  along 
at  his  uMual  nitf  iind  juni  earn  ht»  itay'»«  wages.  The 
prrmtum  plan,  nn  I  un<Jertilninl  It,  iw  iwleuHibly,  entirely 
a  ciiaHing  anrt  not  ai  jill  a  ili  iving  |»lun  :  and  yt  it  is 
a  matter  ol  cinnnion  ktiowlcflgc  thai  i\\  I  he  State 
of  New  V*prk  atnne  Hure  huvf  bei'ii  twr*  ilelfrmnu'd 
strikes  agaimkt  the  ptrmhiiTi  jilan  m  the  \\i\sK  year. 
This  }«eem^  ifilfl,  If  von  tliiii'i  chooHe  it>  do  what 
you  are  fi^rimdlv  unci  iflnfiiHilv  idlowiMl  to  clio«j»e 
whether  v«»a  will  do  or  no|,  wluil  pof^Hlliihty  for  a 
strikes  (lan  1hi<ni  \^  in  dial  \  f  an  it  be  that  ttrmuium 
plan  rntlnifihLiit*  tumtttmipii  ventiin*  to  put  i»ti  to  the 
plan  wmie  fM»iiuto«  »vh*»li  do  not  tu-long  to  it  i  I 
canmil  Hn^iMiHe  iiuy  oHt»*r  w«y  i%\  whiih  .i  niiike  could 
be  poKMdilift 


THE    CUTTING     OF     RATES. 

If  Ihey  can  tag  things  on  and  objectionably  modify  * 
the   premium    plan    they   can   also   knock    things    off. 
The    one    essential    safeguard    of    the    premium    plan  \ 
c«mtinually   insisted   upon   is   that    there   shall    be 
cutting  o^  rates  when  once  established.     This   miasi  I 
inevitably    involve   injustice,    because    prices    both    <3l  I 
lat»our  and  of  finished   products  change   continually. ' 
and  there  must  be.  if  justice  is  to  prevail,  sometimes  \ 
a  cutting  of  rates  and  sometimes  an  advance  of  rates. 
So   far  as  it   is  possible   to  tlx  honest  prices,  and    to 
maintain  them  there  as  long  as  it  is  just  to  both  sides 
to  do  so,   it  can  lie  done  as  well  with  straight   piece 
work  as  with  any  premium  plan*  and  is  so  done.      Por 
instance,    [    have    knowledge   of   an    establishment  ia 
the  machine  line,  whose  identity  I  must  not  disclose. 
where  fifteen  hundred  men  are  employed  and    where  J 
piece  work  prevails  in  all  departments,  so  iliat   ninety  | 
per  cent,  of  the  productive  work  of  the  entire  est&b-  " 
lishment  is  done  by  piece  work,  and  it  may  t>e  said  i 
of  that  establishment  thai  there  is  no  cutting  of  rates  | 
there,  just  as  truly  as  I  suppose  it  is  ever  said  of  wi^rks 
where  the  premium  plan  is  in  use.     All  prices   when  f 
made  run  for  a  year.     They  are  not  arbitrarily  imposed  ' 
by  the  employer  or  his  representatives,   but  are   the  j 
outcome    of    fair    and    free    and    friendly    conference,  J 
and   when   changes  of  price  are  imperative   they   are  I 
adjusted    again    in    the    same    way.     The    works    aie  j 
prosperous  continually,  and  the  relation  of  employers  ] 
anti  employes  are  less  strained  than  they  were   under  j 
other  arrangements. 

It    must   be  evident   that  none  of  these  premiums i 
or  lionus.   or  other  curved  or  bent»  or  defective   line! 
schemes,    whatever   they   may   claim   in    the    way   of  I 
cjuickemng  the  pace  of  the  worker  and  increasing  the  j 
output,    can    be    the    most    efiective.    fc»r    the    reason! 
that    they   offer  a   reduced   incentive   at    the   precise] 
time  when  the  need  of  incentive  is  most   urgent*      It  [ 
is  the  last  piece  done  which  comes  the  hardest,    and  I 
il  is  absurd  to  offer  the  man  half-pnce  or  less  for  doing  j 
It.     With  either  of  the  premium  plans  doing  its  l>est| 
in   the  way  of  increased  output   and   reduced   labour 
cost    per    unit»    and    with   piece-work    prices   adjusted 
to  precisely  the  same  price  per  piece,  the  inducemeal 
to  the  worker  to  increase  his  output  still  furtlier  must  ' 
be  greater  under  the  piece  w^ork  than  under  the  premium  j 
plan.     The   guarantee    that   prices   shall   not    be    citl  I 
IS   precisely   as   applicable   to     piece   work   as   to    thej 
premium  plan.     The  latter  has  absolutely  no  monopoly  1 
of   honesty,   no  assurance   of   price   maintenance   any 
more  than  the  other.     With  equal  temptation  to  cut, 
and   with   the  same   human   nature  in   the   boss,    the  ] 
chances  of  cutting  will  average  precisely  equal. 
THE    ADVANCE    OF     PIECEWORK. 

With  no  one  havmg  the  slightest  interest  in  pushing  ! 
or  advertising  piece  work,  it  is  advancing  on  its  merits 
as  the  most  honest  way  of  paying   for  repetitive  work  I 
in    the   machine   trade  as  in   all  others.     It   is   worih  ( 
while   to   note   its  popularity  and    progress  especially] 
in  the  extensive  line  of  railroad  work.     The  testimony 
At   the  me^jtings  of  the  various  railroad  organisationj  J 
is  ver\'  pronounced  in  this  direction.     At  the  meeting  ! 
this    summer    of    the    Railroad    Master    Blacksmiths  I 
one  man  statexl  that  absolutely  ev^er\^  job  in  his  shop  I 
was  done   by   the   piece.     When   the  price   could  not-l 
lie  placed  on  the  work  to  he  done  it  was  placed  onf 
the  "  heat."     Perhaps  it  may  not  always  be  possiblel 
to  «lo   this   in   the   machine  shop,   but   whenever   tfc 
op|K»rt unity  arises  to  consider  the  mode  of  payment  1 
it  should  always  be  in  order  to  ask  :   What's  the  Matter  J 
with  Piece  Work  >  

\  Piipcc  f«id  «t  the  Kew  Vortc  t Meeting  of  ttie  Amccicui  aiocletv  { 


i. 


TALK5  WITH    INVENTORS. 
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l.'-DR.   BARTON.  PRESrDENT    OP    THE    AERONAUTICAU    SOCIETY. 


\\/HILE  many  engineers  arc  deep  in 
questions  of  electrification*  permant^nt 
way  and  comnionication  by  tubes  beneath 
the  earthy  it  should  not  be  forgotten  that  there 
are  those  who  are  no  less  deeply  concerned  in 
solving  the  problem  of  aerial  flight — a  problem 
which,  if  satisfactorily  determined,  would  tend 
to  place  ordinary  systems  of  transjjort  somewhat 
at  a  discount. 

The  writer  recently  chatted  with  one  of  the 
most  enthusiastic  of  these  gentlemen  who  are 
endeavouring  to  make  a  conquest  of  the  air. 
The  scene  was  an  immense  w^ooden  shed  at 
Alexandra  Park,  open  at  one  end  to  the  sky. 
The  aeronaut  was  Dr.  Barton.  President  of  the 
Aeronautical  Society,  whose  airship,  rapidly 
approaching  completion,  loomed  large  in  the 
centre  of  the  shed. 

The  ship  is  described  by  the  inventor  in 
another  part  of  the  Magazine.  It  is  the  largest 
airship  yet  atfempted.  The  bamboo  framework 
of  tlie  ship  proper  suggests  its  nautical  pro- 
totype. It  is  nearly  twenty  feet  in  depth,  and 
another  forty  feet  has  to  he  allowed  for  the 
cigar-shaped  balloon.  All  the  parts  are  either 
lashed  together  or  clamped  in  castings  of 
aluminium  :  it  is  innocent  of  nails  or  screws. 
A  central  deck  or  gangw^ay  runs  from  one  end 
to  the  other,  and  connects  up  a  number  of 
]>lat forms,  which  carry  the  machiner\^  and 
crew.  Three  sets  of  movable  aeroplanes — lo  in 
each  set — are  placed  in  the  bow^s.  amidships  and 
at  the  stern  respertively. 

We  gathered  in  conversation  with  Dn  Barton, 
that  he  was  born  at  Dover  iia  i8f)i,  and  was 
educated  at  Harjow  and  Cambridge.  He  has 
always  been  fond  of  athletics,  and  some  years 
ago  rowed  in  the  'Varsity  trials  for  Cambridge. 
He  received  his  medical  training  at  Cambridge, 
and  in  St.  George's  HospitaL  London,  and  is 


now  President  of  the  Medical  Society  at 
Beckenham,  where  he  has  been  in  practice  for  the 
last  fifteen  years. 

It  was  over  twenty  yeaas  ago  that  Dr.  Barton 
first  took  an  interest  in  airships,  and  his  lirst 
attempt  at  constructing  one  resulted  in  a  model 
almost  identical  with  the  machine  in  which 
M.  Santos  Dumont  encircled  the  Eiffel  Tower. 
After  constructing  several  ^elf-propeHing>models 
on  the  purely  navigable  balloon  system,  Dr. 
Barton  turned  his  attention  to  aeroplane 
machines,  but  finding  both  these  unsatisfactory, 
he  finally  combined  both  principles,  and  after 
sev^eral  experiments  with  models,  was  so- 
successful  that  he  secured  an  order  from  the 
War  Office  to  construct  an  airship  suitable  for 
service  in  warfare.  This  is  the  ship  now  under 
construction  at  the  Alexandra  Palace. 

Having  taken  careful  stock  of  the  ship,  its 
aeroplanes,  motors,  ingenious  ballasting  arrange- 
ments, etc.,  we  sounded  Dn  Barton  as  to  the 
time  taken  in  the  evokition  of  his  idea. 

'*  I  was  engaged  for  two  years  on  the  plans,'* 
he  said.  ''  Almost  endless  exj)eriments  were 
tried  before  even  the  materials  of  construction 
were  finally  adopted,  and  then,  of  course^ 
every  separate  detail  had  to  be  carefully  thought 
out." 

''  You  ha%T  relied  mostly  upon  band>oo  ?  " 

"  Yes."  said  the  Doctor,  turning  to  a  stack  of 
bamboo  masts  about  six  inclies  in  diameter, 
and  many  feet  in  height.  "  Can  you  lift  this  ?  ** 

The  intei*\4ewer  braced  his  muscles  tor  a  feat 
of  strength,  but  in  the  result  was  able  to  lift  it 
easily  with  one  hand. 

Taking  a  piece  of  thin  bamboo,  about  8  ft. 
long,  the  Doctor  illustrated  its  strength  and 
rigidity  by  showing  that  the  bar  would  easily 
support  the  weight  of  a  man. 

*'  It    has    a    great    deal    of    silica    in     its 
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ttamposktkm"  he  remarked,  "and  made  short 
work  of  our  sawkig  tcnls.  Aluminium  is  the 
JiidiflichieSy  employed,"  he  added,  *'and,  as  you 
sec,  *teel  has  only  been  used  for  the  shafts  of 
the  propellers  and  aeroplane  frames/' 

**  The  machine  is  now  practically  complete, 
isitnot?*' 

**  Well,  nearly.  Under  favourable  circum- 
stances I  could  make  an  ascent  in  a  month/* 

Farther  questions  elicited  the  fact  that  the 
delay  is  being  caused  not  by  any  unlooked-for 
difficulties  in  construction,  or  even  climatic 
reasons-  Airship  construction,  just  as  ordinary 
shipbuilding,  is  subject  to  the  ordinary  diffi- 
culties and  delays  of  commerce.  Dr.  Barton 
mentioned  that  the  financial  side  of  the  business 
is  occupying  his  attention,  and  he  is  making 
arrangements  lor  the  introduction  of  fresh 
•capital. 

**  And  you  think  that  the  ffying  machine  has 
ultimately  got  to  come  ?  *'  we  ventured. 

**  Unquestionably  !  "  said  the  Doctor,  with 
emphasis.  **  It  is  only  a  matter  of  time.  You 
know  how  it  is  with  a  lx*v  who  is  learning  to 
swim.  You  hold  hmi  up  with  a  cord  to  start 
•with.  Then,  as  he  becomes  more  expert,  you 
gradually  loosen  the  cord  until  he  can  support 
himself  by  his  own  efforts.  It  is  just  so  with 
-the  airship.  I  shall  carry  a  balloon  with  suffi- 
cient hydrogen  to  keep  her  balanced  just  above 
'ground  ;  the  aeroplanes  will  do  the  rest.  Then, 
as  our  knowledge  increases^  tins  aid  will  be 
gradually  withdrawn,  mUil  the  ideal  airshij^ — 
that  is,  one  conilK>se<l  entirely  of  aeroplanes 
rand  propx^Hcrs,  is  arrived  at/* 

"  And  the  i)assengt'rs  P  " 

*'  The   crew,"    corrected    Dr.    Barton,    ''  will 


consist  of  seven  persons.  My  own  attenticra 
on  the  first  trip  will  be  devoted  to  taking 
observations.  There  will  be  also  three  engineers, 
an  aeronaut,  a  helmsman,  and  ray  boy,  who, 
by  the  way,  is  a  capital  Uttle  engineer,  and 
thoroughly  understands  the  motors." 

Here  we  were  shown  the  telegraphic  s\^tein 
by  which,  on  the  Bowden  brake  principle,  all 
the  engineers  will  be  in  communication  with  the  | 
helmsman's  platform. 

"  Of  course,  in  an  airship  of  this  description 
there  will  be  no  promenading  of  the  deck,  and 
we  see  that  your  helmsman  is  stationed  almost 
in  the  middle  of  the  ship/' 

*"  That  is  so  ;  the  helmsman  wiU  be  stationed 
there  in  order  that  he  may  be  as  near  as  possible 
to  the  aeronaut/' 

Dr.  Barton  then  explained  the  means  by( 
which  the  water  ballast  will  be  worked,  re-| 
marking  that  this  s>^tem  of  ballasting  will  now  i 
be  used  for  the  first  time.  He  also  showed  tis  J 
his  arrangements  for  giving  the  ship  an  ascending  | 
or  descending  motion  by  means  of  aeroplanes^ 

"  You  have  already  made  several  ascents^] 
we  think,  in  the  ordinar}^  way  ?  *' 

*  I  have  not  had  many  trips^  but  rather] 
exciting  ones.  On  Coronation  day  I  crossed  ( 
the  Channel  with  Mons,  Gaudron  in  a  balloon.** 

'*  And  had  rather  a  rough  time^  w^e  believe  ?  ' 

*'  Well,  we  were  caught  in  a  gale  off  Calais.  | 
The  balloon  went  bump  into  the  sea  on  the  flats 
outside  Dunkirk.  ReUeved  temporarily  of  the^ 
weight  of  the  car,  it  rose  abruptly,  and  carried  i 
us  a  little  further,  when  we  were  treated  toj 
another  bath,  and  so  on^ — finally  we  were  carried] 
across  the  surf  to  land»  but  it  was  a  nanxnr] 
escape/* 
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French  Locomotive  Pmetice. 

For  st?vcral  yean*  past — nearly  a  decade  in  (act — 
the  predominant  leature  ot  French  locomotive  practice 
lias  been  the  adoption  and  rapid  development  of 
the  de  Glelm  C4;>m pounds  for  express  passenger  duty. 
With  the  able  and  hearty  co-operation  of  M.  du 
Bousquet  on  the  one  hand  and  of  M*  Baudry  on  the 
other,  this  system  was  embodied  in  the  express  loco- 
motive types  constmcted  fnr  the  Chemin  de  Fer  du 
Nord  and  the  Chemin  de  Fer  de  P.L.M.,  quite  early 
in  the  nineties.  The  de  Glehn  engines  built  for  those 
two  great  lines  differed  mainly  in  respect  of  the 
diameters  of  the  four  driving  wheels,  those  on  the 
Nord  hne  being  7  ft*  and  those  on  the  PX.M.  h  ft.  7  in, 
in  diameter,  while  the  cylinders  were  of  such  propor- 
tionate dimensions  as  to  give  approximately  identical 
tractive  force.  L'p  to  the  end  of  1899  the  Chemin 
de  Fer  tlu  Nord  had  60  eight- wheeled  express  engines 
on  this  system,  Nos.  2.121-^.180,  virtually  alike 
in  mam  design,  but  built  in  five  successive  batches. 
each  slightly  in  advance  of  its  predecess(-"»r  in  respect 
of  power— mainly  in  the  department  of  boiler-capacity, 
the  steam  pressure  also  increasing  from  igg  to  215  lbs. 
per  square  inch.  The  P.L.M.  acquired  40  of  its 
own  variety  of  these  locomotives.  Nos.  C.21-C.60. 
subsec] neatly  adding  90  more  considerably  larger  and 
more  powerful,  Nos.  C*6i-C,t50.  The  Midi,  Etat, 
ILst,  and  Quest  lines  all  adopted  the  tie  Glehn  type, 
which  had  been  brought  out  by  M.  du  Bousquet 
on  the  Chemin  de  Fer  du  Nord.  differing  only  in  minor 
detail,  their  initial  numbers  being  respectively  1751, 
^2701.  2401.  and  503.  All  these  engines  had  four 
dri%'ing-wheels  coupled.  6  ft.  7  in.  to  7  ft.  in  diameter 
two  high-pressure  cylinders,  placed  outside,  about 
13  in.  to  13I  in.  diameter,  and  two  low-pressure 
cylinders,  placed  inside,  20  in,  to  21  in,  in  diameter, 
each  cylinder  having  a  25  j  in,  piston  stroke  ;  the 
total  heating  surface  was  1.500  to  2,000  square  feet, 
and  the  steam  pressure  199  to  215  lbs.  per  square  inch. 

A  New  Development. 

Then  the  Chemin  de  Fer  du  Midi  took  a  fresh  depar- 
ture. For  certain  of  its  ser\'ices  it  needed  an  engine 
with  greater  haulage  power ^ — that  is  to  say,  tractive  force 
multiplietl  by  adhesion  weight — than  the  four-coupled 
de  Glehns  possessed.  Accordingly.  M.  Moffre  designed 
a  ten-w heeled  locomotiv^e.  a  compound  on  the  de 
C^lehn  system^  but  with  six  coupled  wheels  of  smaller 
diameter  than  those  of  the  four-coupled  type,  vir., 
;  ft*  8  in.,  and  uitli  slightly  larger  cylinders,  the 
lour-wheeled  leading  bogie  being  retainetl.  I'hese 
engines.  No.  1301,  etc.,  proved  so  valuable  that 
after  a  preliminary^  trial  of  No,  1301  on  the  Chemin 
lie  Fer  du  Nord— when  she  achieved  haulage  feats 
previously  undreamed  of — M.  du  BoL^squet  adopted 
the  type  and  gave  a  first  order  of  nu  fewer  than  fifty 
for  his  railway.  They  were  built  by  three  different 
outside  firms  and  number.  3.121-3,170,  many  more 
being  subsequently  built.  Originally  intende<l  for 
fast  goods  or  heavy  excursion  passenger  trains,  they 
were  soon  found  to  be  most  efficient  express  engines 
also,  less  fast  on  the  level  and  on  falling  grades  than 
the  eight-'rt  heelers,  but  able  to  haul  ver>*  heavy  loads 
up  considerable  grades  with  surprising  ease  and  swift- 
Dcss,  They  were  adopted  also  by  the  other  French 
main  lines,  and  a  subclass  can^e  out  on  the  P,L,M. 
and  Midi  lines,  which  obtainetl  increased  tractive 
force  by  further  reduction  of  the  driving-wheel 
diameter.  These  two  main  types  with  their  minor 
claas-ditlerentialions  thus  became  the  almost  exclusive 
features*  of  modem  French  practice  as  regarded  fast 
services,  whether  for  passengers  or  for  goods.  The 
pnovisions    for   passenger   stopping    trains,    suburban 


services,  slow  goods  and  mineral  tralTic  difieretl  of 
course  toto  coelo  and  reqmre  to  be  dealt  with  quite 
separately*  But  the  service  of  ^randf  viUsse  in  botb» 
its  branches  calls  manifestly  for  first  attetilioa. 

Latest  French  De  Glehn  Atlantic. 

But  quite  recently  the  du  Bousquet -de  Glehn 
"Atlantic"  engine  of  the  Chemin  de  Fer  du  Nord' 
has  itself  undergone  a  fresh  and  remarkable  develop 
mcnt  in  respect  of  dimensions.  On  the  instruction 
of  M.  Solacroup,  the  able  Ingenieur  en  Chef  du  Materiel' 
et  de  la  Traction  of  the  Chemin  de  Fer  de  Paris- Orleans, 
M,  de  Glehn  a^ns  true  ted  for  that  railway,  at  the 
Ateliers  of  the  Society  Alsacienne  de  Constructions 
M^caniques,  an  engine.  No,  3004.  of  truly  colossal 
proportions  not  only  dwarfing  the  Nord  and  Great 
Western  engines  of  the  same  type,  but  exceeding 
in  w^eight  even  the  locomotive  giants  placed  on  the 
Caledonian  Railway  by  Mr.  J,  F,  MTntosh,  Nos.  49 
and  50.  and  on  the  North- Eastern  by  Mr.  Wilson- 
Worsdell,  No,  532.  This  new  French  mammoth 
closely  follows  the  lines  of  the  Great  Western  '* Atlantic. "" 
"La  France,"  But  the  Orleans.  No.  3004,  is  larger 
everywhere  excepting  only  as  to  its  driving  wheels, 
which  are  identical  in  size,  being  6  ft.  8  in.  in  diameter*^ 
The  other  principal  dimensions  of  No.  3004  are  as 
follow  : — 
Boiler — 

EHameter  .,  ..  ,,     4  ft.  tiiin. 

Steam  pressure  . .  . .      228  lbs.  per  sq.  ft; 

Tubes  (Served — 

Number  ,,      tjg 

Length  .,      17  ft.  4  in. 

Diameter  . ,  , ,  . .      3  in* 

Heating  surface — 

Tubes    .  .  . .  . .  . .      2,420  sq.  ft. 

Firebox  , ,  . ,  ,«         iSo 

Total         , .  , .  . .      2,600  sq.  ft. 

Firegrate  area  . .  . .  33  sq,  ft. 

Diameter  of  h,p.  cylinders      . .  t4'J  in. 

Diameter  of  l.p.  cylinders      , .  2^^  in. 

Piston  stroke  ..  ,,  »,  25^111. 

Diameter  of  coupled  wheels  . .         o  f t.^  S  in* 
Diameter  of  trailing  wheels  . ,  5  ft,* 

Diameter  of  bogie  wheels       .  .  3  ft-  2  in. 

Weight  of  engine  loaded        . .  73  tons. 

Weight  on  couple*!  wheels     . .  36  tons. 

Weight  on  trailing  wheels      , .  t6  tons. 

Weight  on  leading  liogie        . .  21  tons. 

These  fine  eilginea  will  run  the  heavy  fast  expresses 
between  Paris  and  Bordeaux  which,  when  they  clear 
the  suburban  obstacles  that  cluster  near  the  French 
capital,  are  booked  at  an  average  inclusive  rate  of 
over  $2  miles  an  hour,  while  the  various  stages  between 
stops  are  booked  at  average  start  to-stop  speeds 
of  52  to  55 J  miles  an  hour  over  a  road  which  lias 
long  banks  at  i  in  200  to  1  in  125,  and  vnth  loads 
ranging  from  200  to  30*:*  tons  behind  the  tender. 
These  remarks  do  not  apply  to  the  still  faster-limed 
'*  Sud  Expresses "  which  are  relatively  light  trains 
and  are  worked  by  the  older  and  smaller  engines, 
but  which,  being  composed  of  International  Sleeping 
Car  Company's  stock,  are  limited  to  a  maximum 
speed  of  100  kilometres  or  62' i  miles  an  hour,  whereas 
the  trains  consisting  of  the  company's  own  ordinary 
stoctv  are  allowed  to  attain  [2t>  kilometres  01(74  6  mile* 
an  hour. 

A  Gigantic  French  4-6-0. 

But   the  newest   express   locomotive  of  the   French 
Eastern  Railway  is  in  some  respects  still  more  unusual^ 
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in  style.  It  ha*  been  designed  by  M.  Salomon,  the  able 
Ing^nieur  en  Chef  du  Materiel  et  de  la  Traction  of 
the  Chemin  dt-  Fer  <ie  TEst.  and  built  at  the  Ateliers 
uf  the  Company  at  Epernay,  It  is  a  compoun<l  of 
the  de  Glehn  type  and  is  a  larger  development  of 
the  earlier  4-6-0  class — known  as  '*  Series  10"  — 
in  which  the  six-coupled  wheels  were  5  ft.  8  in*  in 
diameter;  the  high  preiisure  cylinders  ijjin*  by 
25I  in.,  and  the  low-pressure  cylinders  21  in.  by 
25^  in.  The  special  peculiarity  of  the  new  engine 
consists  in  tlie  great  size  of  its  six-coupled  wheels, 
these  t^ing  no  less  than  6  ft.  io|  in.  in  diameter. 
These  appear  to  he  the  largest  six-coupled  wheels 
ever  employed  in  any  locomotive  outside  the  "  freak  " 
order.  Many  years  ago  six  8  ft,  3  in.  wheels  were  given 
to  an  experimental  locomotive — on  the  **  Estrade  '* 
system,  all  the  carrying- wheels  of  the  engine,  tender 
and  train  being  of  the  same  extraordinary^  size.  That 
experiment  was  purely  of  the  **  freak  "  character — 
like  the  ihuille  lcjconioti%'e  shown  in  the  Paris  Exhi- 
bition of  iL/clfT  which  also  ha<l  S  ft,  3  in.  CDupled  wheels 
— /orrr-cnupled  however™ but  which  was  never  accepted 
as  "  practical  jjolilies."  The  new  Salomon-de  Glehn 
engine  of  the  Chemin  de  Fer  de  I'Est  is,  however,  a 
strictly  practical  locomotive  and  should  prove  exceed- 
ingly useful,  although  the  need  of  wheels  of  such  large 
diameter  may  fairly  be  deemed  open  to  question  in 
view  of  what  is  daily  accomplished  with  6  ft.  6  in. 
wheels. 

The  New  Giant  and  its  Duty. 

Two  engmes  nf  tins  class  have  been  constructed. 
Their  duty  will  be  to  wtark  the  heavy  expresses  which 
carry  the  chief  traffic  between  Paris  (including  the 
F^ngiish  share)  on  the  one  hand,  and  Switzerland 
and  Italy  un  the  other.  The  Anglo- French  portion 
is  worked  on  two  stages  between  Paris  and  the  frontier 
at  Petit-CroLX,  the  engines  l>eing  changed  midway, 
at  Chaumont.  The  Paris-Calais  stage  is  fairly  easy, 
the  nding  grades  being  not  more  than  1  in  20cj,  But 
in  the  eastern  length  the  X'usges  Mountains  have 
to  be  crossed  by  grades  chiedy  at  1  in  125  and  this 
necessitates  ample  locomotive  power  on  heavy  trains 
booked  at  48  to  50  miles  an  htjun  Latterly,  the  earlier 
4-6-0  engine^j  with  si.x-coupletl  5  ft.  &  in.  wheels 
have  been  much  used  on  this  stage,  but  their  wheels 
were  thi night  to  Ite  somewhat  t^m  small  for  the  highest 
speeds,  although  similar  enguu^s  with  5  ft,  S  jn.  wheels 
have  long  been  doing  a  great  draloi  e^iually  fast  express 
duty  on  the  Chemin  de  Fit  du  Nord.  So  the  new 
locomotives  have  been  given  wheels  actually  -  in* 
larger  than  those  of  the  lare^it  four- coupled  compounds 
on  the  same  railway  ;  aKn  lurger  to  the  same  extent 
than  the  six-couple<l  wheels  of  Mr.  Wilson  Worsdeirs 
similar  (but  Uiin-compound)  tyj^e  cm  the  English 
North -Eastern.  No8»  iin-iti;,  ami  than  Mr.  tj.  J. 
Churchward's  *'  oH  "  and  "  100  *'  on  I  he  (ireat  Western, 
while  4  in.  bigger  than  the  wheeli*  of  Mr.  J,  F.  Mcintosh's 
Caledonian  "  40  "  and  *'  ;o,"  Judging  from  the 
experience  of  those  Britifth  type**,  the  new  Est  engines 
should  be  able  to  run  trmnn  uf  ^*)o  Ums  and  uyjward 
with  ease  at  the  liighest  hpeed  otlicially  permitted, 
viz.,  75  miles  an  hour,  and  to  climb  the  Vo>fges  gratlienls 
of  T  in  t25  at  wiVll  over  .jo  miles  an  hour.  M,  Salomon 
is  to  be  c<jngratul.ite^l  on  bin  highly  inleresting  new 
departure,  I  In-  result  ol  which  will  be  closely  watched 
in  this  country, 

The  Latest  Departuro, 

The  « losint^  v^str  fti  Uie-  nineteenth  century,  A.»* 
19CJ0,  witni"«ne«l  thr  Infect  tleparturc^  in  I*>ench 
locoRiotivi^  priM-JIce  In  I  ho  Introduction  on  the  Chemin 


de  Fer  du  Nord  by  M.  du  Bousquet  nt  the  Atlantic] 
design  for  express  locomotives,   the  de  Glehn  system] 
of    compounding    l>eing,    however,    maintained    in    ilsl 
entirety.     The   salient    feature   of   M,    du    Bousquet 's| 
new   design    consisted   in   reducing    the   driving* whe^ll 
diameter  by  practically  4  in.,  viz.,  from  7  ft.  to  6  it.  8  in»< 
in   taking  full  advantage  of  the  scope  offered   by   the 
additi*m  of  a  trailing  pair  of  carrying  wheels  behiticj 
the  firebox,  for  extending  the  dimensions  of  the  txiilerl 
and  firebt^x  longiludinallv^ — thus  increasing  the  heatingj 
surface  to  2,300  square  feet,  in  increajiing  the  steam  J 
pressure  to  22S  lb.,  and  in  enlarging  the   low- pressure  1 
cylinders   to   :»:!  in.   in   diameter,    while  the   two   pairs] 
of  couplet]  drivers  were  placed  close  together  in  front  f 
of   the  hrelxjx   thus  midway    under   the  bailer    length] 
and    with    the    shortest    possible    driving -wheel- base. 
In    other    words    the    now-famous    Atlantic    design    ofl 
MM.  du  Bousquet  and  de  Glehn  was  evolved  and  ils| 
eaxliest    exponent,    No.    5.641    started  work    in    1900, 
while   the   sister  engine.    No.    2.642.    was  on   view^    h^ 
the  VJncennes   Annexe  of  the  Paris  Exhibition.      Tl: 
tale  has  already  been  told  in  these  columns  of  PAGE*g 
Magazine    by    the   present    writer   how    the   brilliant^ 
successes  of   the   new   type  led   to  its   large   multtpli 
cation  on   the  railway  of  its  inlrtRl action  and    to  it 
adoption   also   on    the   French    Midi    line   and    finaU) 
to  an   engine  of  the  same  t^T^e  being  obtained    fn)mr| 
M.  de  rdehn  for  the  Great  Western  Railway  of  England.] 

The  Midland  Compounds. 

Nfvt  long  ag**  a  descnption  was  given  in  these  columi] 
of   the   new    three-cylinder   comixmnds.  designed    and] 
built  at  Derby  for  the  Midland  Railway,  by  Mr.  S.  W.I 
Jolmsfm,     the     eminent     Chief    Mechanical     Engineer  J 
ol    that    line.     Also   some    particulars    were    added    ofl 
the     hne     wtjrk     tlone     under     the    writer's     personal  f 
observation  on    the  very  severe  section  of  the  Midland] 
bne    extending    ir^m    Helliheld     to    Carlisle.      It     was  j 
mentioned  subsequently  that  the  two  later  members  oil 
this  class,  Nos.  J63 5  and  2654  were  now  working  up  to  j 
London  with  express  trains.     Some  brief  account  uf  one  I 
of   their   performances   under   the  writer's  own    obser- 
vation,  on   this  section  of   the  Midland   Railway,  willl 
probribly   be   read   with  interest.     No.    2634   -was    em-  ( 
ployed  to  take  the  10.15  ^•"^-  down  Manchester  Express  I 
from  St.  Pancras  to  Leicester.     The  load  was  extremely  i 
heavy.     It   was   officiallv  reckoned   as  *'  21    coaches/*  ' 
representing  a  total  weight  of  fully   350  tons  behinil  | 
the  tender.     On   the  ftrsl   stage.   London   to  Bedford, 
the  engine  had  to  contend  with  long  banks  at  1  in  177, 
1    in     176.    etc,    '1  These    she    ascended   readily    at    a  J 
minimum      speed     of     47  4     to    50    mil^     an     hour. 
Bedf<^rd  was  reached   in   53  minutes   33  seconds,  start  i 
to  stop,  the  distance  being  a  few  yards  under  50  miles,  i 
The  length  of  ig^  niiles   from    Luton   to    the    Eledford  J 
stijp,    mostly   downhill,  was  run  in  the  quick  time  oi  I 
17   minutes  7  seconds,  a  maximum  speed  of  8o'5  mile^l 
an  hour  being  attained  tlown    the    i    in    200.     Starting 
afresh,    the    following   run    of    49^    miles    to    Leicester 
was  done  m  56  minutes  42  seconds  start  to  stop,  not-  , 
withstanding   a  delay    of    1.^  mmute  through  a  signal 
check    ovUside.        The     net     time      from    London     to  I 
Leicester  ailom^ing  for  the  stay  at   Bedford,    the  start  ( 
and  stop  there,  and  the  signal  check  already  mentioned!,  I 
was    105^    minutes    for    the    99     miles.     The    seeoniij 
stage    includes    three    trying     banks    chiefly    at    i 
UMJ   to   I   in   119.    I   in   132  and    i  in  fio  to   i    in  160.1 
The    minimum    rate    up    i    in    119   was   40   milea    aa 
hnur,     Such  work  as  this  unmistakably  **  hall-marks  * 
Mr,  Johnsiui's    new  engines  as  of  the  right  stamp  for  I 
service  with  heavy  and  fast-timed  trains. 

C,  Rous-Marten. 
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THE   ALBULA    ENGADIX    RAILWAY— SECTJOX     BETWEEN    BERGUN    AND    PREDA. 

THE  CIVIL  ENGINEER  AT  WORK. 


Harbour  Works  for  the  Great  Western  Railway. 

The   Grtral    Western  Railway  Company  will  proceed 

iinmediatLly  with  their  scheine  for  the  construction  of 

harbour  and  other  works  at  Weymouth,  for  which  FarlUu 

mentary  powers  were  obtained  in  1H9K.   The  new  scheme 

will  necessitate  sofiic  heavy  enjiineerinj^  work,  but  when 

completed  the  Great  Western  Railw.iy  will  have  one  of 

the   finest  harbours   in   the   country,   which  will   admit 

vessels  of  all  sizes  and  at  any  hour  of  the  tide*     The 

I  present  Weymouth  harbour  is  n:trrctw  and  inconvenient, 

rand  as   it   was    found    impossible   to    adapt    il    to    the 

|company's  requirements,  it  is  proposed  to  construct  an 

Kntirely  new  harbour  of  70  acres  in  extent  by  construct- 

ling  two  nesv  breakwater.^  one  to  be  thrown  out  from  the 

|Kothe  Fori  and  the  other  from  the  new  Admiraltv  break- 

Iwater.     Inside  the  harbour  two  jetties  will  be  provided. 

[logether  with   the   necessary  wharves  and  warehouses. 

\n  important  section  of  the  works  provides  for  a  hne 

from  the  new  dock  railway  along  the  Admiralty  break- 

Iwater,  which  will  enable  the  company  lo  convey  coal  to 

rihe   war   vessels   in    Portland    Roads  with    the    utmost 

I  expedition.     A  Incrd  loop-line  is  also  to  be  made. 

The  works  which  have  been  carried  out  for  the  com- 
pany at  Fiiihguard  Bay  will  result  in  a  material  shorten- 
ing  of  the  passage  to  Ireland,  the  Irish  tratiic  being 
diverted  from  New  Mil  ford  In  Good  wick  on  the  south  of 
^  the  bay.  From  this  point  to  Rosslare  the  distance  is  only 
.  nautical  miles,  as  compared  with  the  q8  nautical  miles 
the  existinjf  route  between  New  Millord  and  Water- 
ITord.  The  works  have  involved  the  building  of  a  quay 
at  Fishguard  Bay  a  mile  m  length  and  250  ft.  wide, 
while  the  bay  is  being  protected  bv  a  breakwater  J.oooft. 
|in  length. 

)ocklslng  the  Thames, 

Nextsessi<.m  when  the  scheme  of  the  Dock  Companies 
as  to  go  through  the  Parliamentary  mill,  it  is  stated  that 
,  novel  plan  will  be  brought  forward  with  the   object  of 
inverting  forty  miles  of  the  navigable  portion  of  the 
Thames  into  one  huge  dock.  To  ehect  this  it  is  proposed 
to  incorporate  a  Boaid  of  Commissioners  with  power  to 
construct  acrL»ss  the  River  Thames  between   Gravesend 
on  the  one  shore  and  Shadwell  on  the  other  a  dam,  with 
Jocks,  weirs,  and  sluices,  and  other  works,  and  thus  to 
form  what  is  described  as  the  harbour  of  the  Tliames, 
:imprising    the    entire    river  between    Gravesend  and 
Pcddington   Weir.      Under    this    scheme   the  Commis- 
sioners seek  to  be  invested  w  ilh  powers,  privileges,  and 
introl  now  exercised  by  the  Thames  Conservators,  the 
Watermen's  Company,  the  Corporation  of  London,   the 
London    Cuunly    Council,    and    Trinity    House,   to  re- 
ftjuit  the  tolls  paid  on  vessels  and   goods  entering  or 
ilearing  from  the  harbour  of  the  Thames,  and  gerierally 
)  controi  **  the  haibour  of  the  Thames."    The  eslimated 
3St  of  the  w^ork,   including  compensations  and  other 
3ntingencies,  is  estimated  at  £3,658,000.     The  saving 
iaioicd  to  be  effected  includes  j^2oo,ooo  now  spent  in 


dredging  the  river,  £r225,(X>o  in  time  of  vessels  ascending 
and  descending,  and  in  barging  of  £185,000. 

This  opens  up  a  very  large  question,  and  at  the  present 
time  we  must  be  content  to  give  the  facts  available  for 
what  they  are  worth.  Sanitary  and  other  considerations 
iniinic-al  to  such  a  scheme  iminedialely  suggest  them- 
selves ;  but  it  is  impossible  to  formulate  opinions  on  the 
matter  in  the  absence  of  more  detailed  information. 

Water  for  the  Naval  Base  at  Bosyth. 

Amcmg  the  schemes  which  Parliament  will  be  asked  to 
sanctiT.n  in  the  forthcoming  session  is  one  providing 
for  a  large  reservoir  w^hich  fs  to  be  constructed  by  the 
County  Council  uf  Fife  chicHy  to  supply  the  new  naval 
base  on  the  Firth  of  Forth.  It  is  proposed  to  construct 
the  reservoir  on  a  stream  called  Glenquey  Burn,  the 
length  being  1,640  yards  up  the  valley.  The  dam  which 
will  retain  the  waters  will  he  266  yards  long,  and  in 
connection  with  the  works  there  will  be  road  diversion, 
etc.  The  County  Council  also  wish  to  absorb  some 
existing  water  undertakings,  and  to  supply  other  areas  in 
addition  to  the  naval  base, 

Peterhead  Harbour  Works. 

Messrs.  Cnnde,  Son  and  Matthews,  the  ensineers-in- 
chief  of  the  Peterhead  Harbour  works,  report  that  during 
the  year  it;o>-3,  terminating  at  the  end  of  last  March, 
the  breakwater  was  extended  ninety  lineal  feel.  A  portion 
of  this  length,  or  30  ft.,  represents  the  part  of  the  stmclure 
which  has  received  an  additional  width  of  10 ft.  An 
extension  of  30ft.  has  also  been  made  in  getting  in  the 
foundation  course,  and  the  rubble  mound  has  been  added 
to,  and  partly  levelled  up  over  a  length  of  650  it.  in 
advance  of  the  superstructure.  During  the  year  the  daily 
average  number  of  men  employed  on  the  works  was  340  ; 
of  these  167  were  convicts.  It  is  considered  that,  taking 
into  consideration  the  widening  of  the  structure,  good 
and  substantial  progress  has  attended  the  execution  of 
the  works. 

Forthcomings  European  Canals. 

According  to  a  report  of  the  United  States  Consul  at 
Trieste,  canal^  appear  to  be  regainmg  the  importance  in 
Europe  which  they  have  lost  for  many  years.  In  the  last 
ten  years  Germany  has  expended  vast  sums  on  inland 
navigation  ;  in  the  course  uf  the  next  decade  Austria  is  to 
devote  about  £13,000,000  to  the  same  object;  and  Italy 
has  just  begtm  to  deal  with  large  schemes  of  a  like  nature. 
An  Italian  commission  has  recommended  the  estabhsh- 
ment  ul  a  netwurk  oi  navigable  w*atercourses,  2,112  miles 
in  length,  in  the  northern  part  of  the  kingdom,  the  region 
having  already  i  ,677  miles  of  navigable  rivers  and  canals, 
w^hich  are  to  be  connected  by  a  system  of  auxiliary 
canals.  The  cost  is  estimated  at  about  £4,500,000,  but 
the  actual  cost  will  be  rethiced  by  a  third,  by  the  sale  of 
water  power  and  of  water  for  agricultural  purposes.  The 


01) 


Page*s  Magazine.l 


waam  line  of  tbe  proposed  system  would  be  a  canal  from 
VoBce  bjr  Mlhii  to  Torin  ;  another  would  connect  Milan 
and  Bologna^  and  a  third  Bologna  and  Venice.  A 
naiigible  waterway  would  also  be  made  from  Venice  to 
Hie  Amtrian  frontier*  for  which  purpose  three  existing 
diners  would  be  utilised. 

The  Albula  Eogradiii  Railway. 

in  a  previous  issue  of  Page's  Magazine  an  article  on 
the  ^btiJa  £n  gad  in  Railway  was  illustrated  with  some 
photographfc  reprcKluctions  w^hich  gave  an  excellent 
idea  oi  the  difticuliies  which  were  encountered  by  the 
engineers  responsible  lor  the  line.  A  paper  on  the  sub- 
ject contributed  by  Mr.  H.  Cox  to  one  of  the  German 
technical  societies  includes  plans  and  sections  which 
further  emphasise  the  difficult  nature  of  the  ground.  One 
of  tbese^  showing  the  section  from  Bergtin  to  Preda, 
m4th  its  characteristic  loops,  is  here  reproduced. 

The  most  serious  difficulties  of  the  whole  line  were 
encountered  on  the  Sils  to  Tiefenkasten  section,  w^hich 
comprises  the  greatest  number  of  tunnels  and  the  largest 
iriaducts.  This  t»ection  is  i2'5  kilometres  178  milesi  in 
Icngih,  of  which  4.106  metres  \2  miles  gjo  3*urds),  or 
33  per  cent,  are  in  tunnel^  and  it  includes  as  many  as 
twenty-seven  viaducts  having  a  total  length  of  1,300 
metres  11^+22  yards).  The  steepest  gradient  on  this 
section  is  2it  miltimetrcs  per  metre  {i  in  40),  The 
estimated  cost  was  275^000  francs  per  kilometre  (;^'i  7,700 
per  milel.  The  actual  cost  of  the  first  contract  of  5*5 
kilometres  [y^  miles)  in  length  exceeded  the  estimated 
cost  by  200,000  francs  (£8,ootj)  in  round  numlxTs,  and 
there  was  a  similar  excess  in  the  case  of  the  iiflh  con* 
tract,  which  shows  that,  taken  altogether,  the  estimates 
were  comparatively  accurate. 

Mr.  Cox  mentions  th«il  in  the  construction  of  the 
Albula  Tunnel  a  great  quantity  of  water  had  to  be 
dealt  with  at  both  ends.  At  the  ntiith  end  the  water 
increased  in  the  first  kilometre  until  \l  reached  a 
quantity  of  75  litres  (i6'5  gallons)  per  second.  At 
1,006  metres  (3i3oo  ft.),  in  April,  ujot».  it  rose  to 
300  litres  (66  galhrnn)  per  Hccond^  and  then  remained 
practically  constant  at  215  ViUha  (473  gallons)  per 
second  until  the  mUklle  <>l  the  tunnel  was  reached. 
The  temperature  of  the  water  wa>  oniy  tt  deg.  C. 
(43  deg.  Fahr,).  Brandt  drills  were  used  at  both  ends. 
The  average  prngresn  at  the  iinrlh  viul  with  two  drills 
w^as  90  metres  {i>8-4  yard^)  per  mwilh,  and  at  the  s%mXh 
end  with  three  thrlls  130  metres  (142  yards)  per  month. 
As  a  general  rule  ten  hrjlen  were  drtlleri  hi  any  area  of 
7  square  metres  {7y\s  ***l  1*  K  '^^-d  ^^  h»  ^'^y*  ^^c  section 
of  the  ilea  cling.  Iiath  of  thene  IujIch  was  1  40  metre 
(4  ft.  7  in.)  long,  and  Liinhiirieil  a  clKirge  of  25  tu  35 
kilograma  (55  to  77  Ih.)  ot  geJaline.  Kach  diill  had  to  be 
renewetl  aiier.  Imrlng  to  a  depth  of  lO  cenliinelrcs 
{6-;'^  in,},  A  junctinn  vva^  edeckil  on  the  Jgth  MaVi 
iy02. 

The  Irrigation  of  the  Nil©  Valley. 

It  h  (liilu  nil  to  i  »vHiii,Hi  ttiL  prai.tiwal  licneHts  (hat  must 
accrue  to  K^iypt  lioni  llii*  i^rLai  ti.nn^  conHtrucled  across 
the  Nile,  Nir  Ihnjainlii  li;ik»jr,  speaking  ;d  York  on  a 
recent  iJcc;inloni  (cmailvcd  Ihat  ^Miy  means  of  the 
AttscHum  leuei  viiir  lh«  tlow  tlowii  the  river  was  supple- 
rncnlcd  in  June  to  Ihe  c%Uu\  of  jo.orvo.ooo  tons  of  water 
per  dayp  whkli  pr,n.tki4lly  donhlid  the  available  nuppJy 
at  the  njo^l  Lill|i;d  Unit'  la  the  in  i|^dii»tHit  summer  trops, 
WltUonl  llil't  lUnrtiiM  gt  ■'!  walii  gi  eiit  diMRuHv  Wdultl  have 
hcene^ptii*'iiii  il  ItM.iVtrtg  Ihe  niUniKrops.  Thcii  lij^ation 
of  »ii  '  ^  iii'  U  lia«l  hi  in  pioliibilid  in  previniit  yctivs,  was 
ag  )  I,  .inil  l«4nd  Im   pliudinu  llic  durah  crop  was 

in  J)  Month  cat  her  than  had  fivei  been  the  ca»c 


before.     In  Middle  Egypt  170,000  acres  of  basin  land  had 
been  converted  for  crops,  and  each  year  more  would 
taken  in  liand,  up  to  a  linal  total  of  about  350,000  acres  ij 
two  years.    This  land  increased  in  rentaf  value  £j 
acre  and  in  actual  value  j^30,  while  the  cost  of  all  drainage' 
and  irrigation  works  was  only  ^^4  per  acre.     The  result 
was  an  annual  increased  rental  of  upwards  of   half 
million  sterhng  on  these  converted  basin  lands  alone. 
There  can  be  Utile  doubt  but  that  there  are  openings  h 
further    engineering    enterprise    in    Egypt    of    a    most 
important  kind,  more  particularly  in  the  development  of 
the  Sudan.    Those  w^ho  are  interested  in    the    subject 
cannot    do    better    than    peruse    the    article    on     the 
Irrigation  of  the  Nile  Valley  which  appears  in  another  paift 
of  the  Magazine. 

Westinghouse  Gas  Engrines  and  Motors. 

The  Power  Gas  Corporation.  Ltd .,  has  recently  placed  an 
order  with  the  British  VVestinghouse  Electric  and  Manu- 
facturing Company,  Ltd.,  for  the  supply  of  two  250-h.p. 
3-cyhnder  single-acting  Producer  Gas  Engines,  solid 
coupled  to  direct  current  generators  of  equivalent  power* 
The  engines  will  be  installed  at  Dudley  Fort,  The  same 
company  is  supplying  two  25-h.p.  direct -current  rootors 
to  Messrs.  R.  Waygood  and  Co,,  the  well-known  lift 
manufacturers,  for  installation  at  one  of  the  stations  on 
the  .Midland  Railway. 

Oporto  Drainage  System. 

Messrs.  Hughes  and  Lancaster,  of  47,  Victoria -street 
have  been  successrful  in  securing  in  open  compketition  i  ^ 
contract  to  provide  the  City  ot  Oporto  with  a  complete 
drainage  system.  The  firm  will  be  required  to  lav 
between  60  and  70  miles  of  drainage  under  Oporto,  and 
to  construct  numerous  large  ejector  stations,  the  separate 
system  being  adopted,  in  conjunction  with  Shone  ejectors. 
The  sewage  will  be  automatically  raised  by  compressed 
air>  rendering  the  aid  of  gravitation  unnecessary.  Oar 
Houses  of  Parliament  are  drained  on  this  plan*  Opono 
has  an  estimated  population  of  nearly  120,000. 

Hew  Destructor  Plants. 

The    Hor>iail   Dt^structor  Company,    Ltd.,   of    Leeds,  I 
have  recently  shipped  two  important  Destructor   Plants  ] 
to  South  Africa,  for  the  cities  of  Bloemfontetn  and  Dor-  | 
ban.      Among    the    new    Destructors  upon    which  the 
company  is  at  present  engaged  may  be  mentioned  plant? 
for    Folkestone,   Bromley,   Chiswnck,  Swansea,    Batky, 
Stourbridge  and  Gosport.    Several  of  these  destructors  \ 
will  furnish  power  for  electric  lighting,  sewage  pumping, 
etc.,  in  addition  to  the  sanitary  Ssposal  of  refuse. 

Sewage  DlsposaL 

An  instructive  paper  on  sewerage  and  sewage  < 
was  read  by  Mr.  C-  T.  Cuss  at  a  recent  meeting  i_____^^ 
Junior     Engineering    Society.      He     concluded    wift^ 
references  to  the  three  rcp^^rls  of  the  last  Royal  Com- 
mission,   an    important    point   in    which    is   the   Coin- 
inissioncr's  statement  as  to  the  inadequacy  ol  existing 
laws.    The  protection  of  our  rivers  and  Ihetr   ^ource^  1 
Irom  piillution  is  stated  to  be  a  matter  of  such  ^nifcl 
concern  as  to  demand  the  creation  of  a  Suprenie  River  J 
Authority,  with  a  view  to  prevent  the  recnrretice  of  3 
disasters  as  that  at  Maidstone.  The  paper  was  il]ustnled| 
by  diagrams  and  apparatus.    Mr.  Hampn^  b<:>rongh 
veyor,  omgratulatcd  Mr*  Cuss  on  his  very  able  paper. 
remarking  that  it  was  most  difficult  to  make    : 
allowances  for  the  outfall  of  a  sewer  owing   t 

licavy   rainialls.     He    paid    a  tribute  to  the  ^ii , 

automatic  syphons,  having  foond  their  use  very  satj 
lory  at  Swindon. 


LIQUID  FUEL  AND  IT5  POSSIBILITIES. 


THE  important  experiments  made  by  Sir  Andrew 
Noble  at  Elswick,  and  the  attention  wiiich  is 
bieng  given  to  the  use  of  liquid  fuel  by  the  Xaval 
Department  of  the  United  States,  are  bringing  this 
question  into  greater  prominence  than  ever,  and  Mr. 
William  H.  Booth's  careful  survey  of  the  theory  and 
practice  of  Liquid  Fuel  and  its  Combustion,*  there- 
fore makes  its  appearance  at   an  opportune  time. 

The  author  remarks  that  the  successful  combustion 
of  liquid  hydrocarbon  is  but  an  extension  of  the  prin- 
ciples necessary  for  bituminous  or  hydrocarbon  coal. 
The  difference  is  that  coal  is  burned  partly  upon  the 
grate,  and  air,  to  burn  the  hydrocarbon  distillates 
cannot  well  be  introduced  from  below,  as  it  can  with 
liquid  fuel  which  is  burned  in  a  floating  condition, 
and  can  be  fed  with  air  from  below  very  easily.  The 
difference  is  but  one  of  degree,  but  with  liquid  fuel  the 
fact  that  all  the  fuel  is  floating,  and  would  produce  a 
specially  foul  black  smoke  under  the  conditions  in 
which  coal  is  burned,  has  compelled  the  adoption  of 
means  that  ought  to  be  adopted  with  coal-fired 
furnaces.  An  effort  has  been  made  to  connect 
two  practices,  for  in  the  present  state  of  liquid  fuel 
supply  it  is  more  than  probable  that  its  use  will  be 
parallel  with  the  use  of  coal,  especially  in  dealing 
with  the  sudden  and  high  load  peaks  of  electric  stations. 
Liquid  fuel  cannot  be  universal  unless  the  supply 
increases  to  many  times  what  it  is  at  present,  and  this 
points  to  a  good  future  for  the  mixed  system  of  firing, 
oil  and  coal  being  burned  together  in  the  same  furnace. 

An  interesting  chapter  is  devoted  to  examples  of 
liquid  fuel  carriers  by  rail  and  sea.  The  tank 
wagon  by  Messrs.  W.  R.  Renshaw  and  Co.,  Ltd., 
shown  in  the  accompanying  illustration,  is  con- 
sidered by  the  author  to  be  the  best  for  the 
transport  of  liquid  fuel  by  rail.  It  has  a  capacity 
of  2,800  gallons  of  oil  at  a  specific  gravity 
of    'S2,    and   is    one    of    ninety  built    for  the     Shell 


Transport  Company.  The  shell  plates  are  made  in 
one  length,  /;,  in.  thick,  and  the  dished  ends  are  f  in. 
thick.  The  manhole  is  provided  w4th  a  screwed 
cover,  thereby  forming  an  air-tight  joint.  The  outlet 
has  a  plug  valve  worked  by  a  handwheel  at  the  top 
of  the  tank  inside  the  manhole,  and  to  the  stool  in 
which  this  valve  rests  is  connected  a  wrought-iron 
branch  tee-piece  giving  two  outlets,  one  on  either 
side  of  the  wagon.  These  have  each  a  2  J  in.  gun- 
metal  sluice  valve,  and  the  end  of  the  pipe  is  covered 
by  a  gun-metal  cap  to  protect  the  screw  to  which  hose 
coupling  may  be  attached  for  discharging  the  oil. 
The  whole  of  the  riveting  is  done  by  hydraulic  and 
pneumatic  machinery,  and  the  tanks  must  be  tested 
to  20  lb.  per  square  inch  pressure,  and  must  be  abso- 
lutely watertight  before  being  passed.  The  steel 
underframe  should  be  of  exceptional  strength,  a  special 
feature  in  the  wagon  illustrated  being  the  method 
by  which  the  sole  bars  are  joined  to  the  headstocks. 
both  by  flanging  of  the  bars  and  by  cover  plates.  The 
oil  tank  is  attached  by  four  side  brackets  to  the  framing, 
and  is  also  supported  at  each  end  against  the  head- 
stock  by  blocks  of  timber.  There  is  a  longitudinal 
stay  plate  between  the  two  dished  ends  and  a  pair  of 
diaphragm  or  swash  plates  to  distribute  surging 
stresses  throughout  the  whole  tank  structure.  Made 
of  tough  steel  plate  of  boiler  quality,  such  a  tank 
should  bear  a  good  deal  of  rough  usage  or  collision 
without   iailure. 

The  author  is  to  be  congratulated  on  producing  a 
work  of  such  completeness,  and  on  rendering  the  subject 
so  attractive.  In  Part  I.  will  be  found  a  careful 
exposition  of  theory  and  principles  ;  Part  II.  presents 
selected  practical  applications  of  the  use  of  oil  fuel, 
while  Part  III.  contains  many  valuable  appendices, 
and  there  are  about  1 20  excellent  illustrations. 

*  "  Liquid  Fuel  and  its  Combustion."  By  W.  H.  Booth.  248.  net 
Archibald  Constable. 


GUNS    FOR    COAST    DEFENCE. 


A    Kld'PP    I2-1N'.   COAST   DEFENCE   GIN    IN    KoTATINC   HKHET. 

The  projectiles  wei^h  from  771  lb.  to  981  lb.,  and  Iheirinitial  velocity  attiiin*^  3,038  foot  seconds.  The  maximum 

range  at  22  dej;.  ol  elevation  is  21,872  yards,  and  at  45  dejj.  of  elevation  27.340  yarcN.     The  turret  is  rotated 

and  the  gun  loaded  by  hand  power,  but  either  electric  or  hvdr.uilic  power  can  be  applied,  if  desired. 


A   3-IN'.    I2-I'01:NI)KR    r.ANI)IN(i    KOIIPMK.NT    HY    MKSSRS.    VICKKHS,   SOX    AND    MAXIM. 

Weight  of  (iun,  4  cwl.  14  lb.  ;  ditto  of  Carriage,  7  cwt.  3  qr.  4  lb.  :  ditto  of  Limber  complete  (with  3(»  round>' 
13  cwt.  61b.  ;  Mu//le  Velocity  (foot  seconds),  i.Ooo  ;  Weight  of  Projectile.  \2\  lb. 

The  Limber  eonsists  of  a  steel  Iraine,  supported  c)n  the  axle  by  brackets  and  springs.  At  the  rear  of  the  fi-aim 
is  a  hook  for  attaching  tlie  gun  iarria;^e  when  travelling,  and  the  fr«nit  is  lilted  to  receive  the  pole,  which  is  attached 
to  the  axle  by  mearis  o(  a  bolt. 
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N0TE5  ON  THE  WE5TPHALIAN  COAL  FIELD. 


DAVID   A.    LOUIS,  F.I.C.,  M.Inst.M.E.,  M.A.I.M.E.,  F.C.S. 

The  present  article  covers  the  various  systems  of   winding  in  vogue.    The  previous  article  described 
the  geology  of  the  district,  methods  of  working  the  coal,  and  means  of  transport. — Ed. 


II. 


TN  some  instances,  as  at  Rhein-Elbe  III., 
-■'  one  of  the  most  magnificently  equipped  pits 
in  the  district,  special  forms  of  pit  frames  have 
been  introduced.  The  two  shafts  Rhein-Elbe 
I.  and  II.  have  been  working  the  upper  seams 
since  1861,  and  it  was  intended  to  use  them 
to  work  the  lower  seams,  but  since  improved 
methods  had  rendered  some  25,000,000  tons  of 
coal  in  the  thinner  and  neglected  upper  seams 
available,  it  was  decided  to  utilise  the  old 
shafts  to  work  this  out,  and  to  sink  a  new  shaft, 
with  all  new  appliances,  to  work  the  lower  beds 
in  which  there  are  seventeen  workable  seams, 
varying  from  27J  in.  to  over  5  ft.  in  thickness, 
representing  some  45,000,000  tons  of  coal  on 
this  single  property.  The  new  shaft,  designed 
to  draw  3,000  tons  of  coal  a  day  from  three 
levels,  is  2,625  ft.  deep,  and  about  18  ft.  in 
diameter,  is  arranged  for  double  winding,  a 
main  winding  on  the  Koepe  system  for  the 
deej)est  level,  and  a  supplementary  winding, 
with  cylindrical  drum  to  serve  the  two 
other  levels ;  the  supplementary  winding 
is  arranged  at  right  angles  to  the  main  winding. 
The  usual  German  design  of  frame  was  not  con- 
sidered equal  to  do  this  work,  so  the  four-legged 
form,  illustrated  in  fig.  5,  has  been  adopted,  which 
not  alone  suffices  to  carry  the  weight  and  resist 
the  strain  of  winding,  but  also  relieves  the  shaft 
walls  from  pressure.  The  frame  is  98i  ft.  high 
to  the  hubs  of  the  pulley,  is  constructed  of 
plate  girders,  to  present  less  surface  to 
oxidization,  and  is  provided  with  a  travelling 
crane  above.  The  shaft  housing,  which  is  in 
two  stories,  is  constructed  within  the  main 
frame  on  an  independent  frame  work.  The 
total  weight  of  this  structure  is  well  over  390 
tons,  and  the  loads  it  will  have  to  bear  are  : — 

In  the  Main    Winding. 

Cage  complete     . .       4i  tons. 
8  tubs      ..  2^^     „ 

8  loads     ..  5:;     ., 

875  yards  of  rope  10  i     ,, 


The  weights,  heighfs,  and  capacity  of  some  pit- 
head gears  at  other  collieries  are  given  below  : — 


Table  C. 


„  .  .     •  x«T  •  .1  *  •«       Useful  load 

Hcijjht  in        Weijiht  in        .^^  waijons 

feet.  tons.         |    ^f  lo  ovt. 


Monopol 

Ewald  &  Minister  Stein 

Preussen  

Kaiser  Friedrich 


87 
105 

144 


73 

93 

107 

155 


8 
12 

8 
8 


In  ihe  Secondary  Windifig, 

Cage  comi^lete    . .  3  J  tons. 

4  tubs       ..         ..  I'i     .y 

8  loads     ..  2t     „ 

875  yards  of  rope  4:?^    ,, 


^mm^      •   I   I 

FIG   6,      TOMFSOX    BANKING   ARRANGEMENT— SIDE   VIEW. 
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FIG.    7.      TOMPSOX    HANKIXC.   ARKANC.EMKXT— l»LAX. 


All  sorts  ot  cages  are  in  use,  a  great  many 
carrying  four  tub?  on  two  or  four  stages,  some 
six  tubs  on  three  stages,  others  eight  tubs  on 
four  stages,  and  a  few  even  eight  tubs  on  eight 
stages,  but  the  most  apj^roved  present  practice 
is  eight  tubs,  in  couples, end  to  end  on  four  stages. 
In  some  pits,  Prosper  II.,  Shamrock  IV..  for 
example,  double  winding  is  })ractised  in  a  single 
shaft,  which  has  the  effect  of  greatly  increasing 
the  output,  as  much  as  4,500  tons  have  been 
drawn  in  two  eight-hour  shifts,  the  best  single 
winding  has  not  given  half  that  quantity.  Some 
of  the  mines,  only  have  a  single  landing-lioor, 
others  have  several,  but  to  avoid  the  incon- 
venience of  multiplying  landing-floors,  and  to 
save  time,  Tomson's  banking  arrangement  has 
been  introchired  in  some  of  the  mines,  and,  so 
far,  has  worked  well.  It  is  a  modification  of 
Fowler's  system,  and  an  illustration  of  it  was 
given  on  pa/^e  ii']  in  the  March  issue  of  this 
magazine,  but  a  word  or  two  may  now  Ix^  said 
about  it  here.  It  consists  of  four  auxiliary 
cages  (liKS.  U  and  7)  each  with  as  many  decks 
as  tlie  main  tage.  resting  on  plungers  in 
hydianlic  cvliiKlers  two  side  by  sitie  on  each 
side  ol  Ijic  f^uide  frame  ol  the  shaft,  and  in- 
stalh'd  al  Hm*  sniiaci*  and  at  the  pit  K>ttom. 
The  d«(  Is-i  WW  inilined,  and  the  arrangement 
is  sn<  li  Hi.il  wlnn  the  main  ni;e  is  in  position 
for  ( li;Mif.;ni|^  tuh^,  three  cages  are  in  line  (tig,  (0. 
one   rnipl\     auxiliary   cage     in    lrtu\t  ready   to 


receive    the    tubs,    which     run 
off    the  [main    cage  as  soon  as 
the   stops    are    released,   whilst 
a    full   auxiliary    cage    behind, 
by   the   movement  of    a  single 
lever,  discharges   its   load    into 
the     main      cage.      Automatic 
stoj^s  on   the  main  cage,  opera- 
ted   by    the    tubs    themselves, 
arrest    their  further     proG^ress. 
During  the    wind  the  auxiliary 
cages    are     charged     and    dis- 
charged.     The    two    cages    on 
the  same  side  of  the  shaft  are 
connected    to  one  another    b\ 
a  chain   passing   over  a  pullev 
at    the  top.    whilst  the    corner 
cages   on   opposite  sides  of  the 
shaft  are  connected  diagonally 
through  the  hydraulic  cylinders. 
The   full    tubs   are    withdrawn 
from  the  lowest  deck  of  one  ca^e. 
while  empty  tubs  are  charged  on 
the  ui>j^)er  deck  of  the  opposite 
corner      cage:      the    h\'draulic 
valve     is      Oj.ened     and      the 
suj>erior  weight  of  the  full  cage 
in  sinking,    forces   up  the  empty  tub  cage,    but 
as  soon  as  tlie  next  deck  is  at  the  level  of  the 
floor,    the   h\draulic   valve   is   closed,    the    full 
tubs  are  withdrawn  from  their  deck,  and  the 
emj^ties  charged  on  to  the  vacant  deck  of  the 
other    cage :     these    o^>erations    are    repeated 
until  all  the  decks  are  discharged  or  charged. 
and  the  loaded  cage  is  in  |X)sition  behind  the 
shaft,  whilst  the  toj)  deck  of  the  cage  just  dis- 
charged is  on  a  level  with  the  floor  and  ready 
to  receive  its  charge  of  empties.     If  the  weight 
of  the  full  tubs  is  not  sufficient  to  raise  the 
empties,  an  auxiliary*  hydraulic  power  is  avail- 
able.    In   the   meantime,    the   overhead   chain 
from  the  cage  with  the  full  cars  has,  during 
the  descent  of  that  cage,  drawn  up  the  empty 
cage  alongside,  so  that  there  is  a  cage  full  of 
empties   at    the   back   and   an  empty   ca^  in 
front  of  the  shaft,  both  in  i>osition  for  imme 
liiate  action  as  scx^n  as  the  main  cage  is  at  rest 
on  the  automatic  keps.     At  the  pit  bottom  the 
operations  are  similar,   but.   of  course,    follow 
\\\  the  reverse  order.     The  oj^erations  connected 
with  the  manipulation  of  wagons  on  four  decks 
occup\*  less  than  a  minute  with  three  men   at 
tiie    surface,    and    four   underground.     In   one 
pit,  i.jjoft.  dtvp.  the  wind  lasts  56  seconds. 
the  changini:  15  s^xonds.  together  71  seconds. 
which,  witli  4-   tons  a  time,  represents  about 
J  JO    tons   ot    coal    an    hour.      Figs.   6    and  7 
show  clearly  this  ingenious  arrangement,  with 
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Fig:.  'S  tbr  i  isiiJe-  viks^r.  and  shows  the  opposiie 
atnilhir-  -lajsRS  fh  poeitSDCi.  Fe^-.  7  is  a  plan 
imfcarirnc  thst  ol^^fe^  o-t'  tbe  ajrangemenl  about 
the  ihan:  -^fciU'ifi  es  inrpr»r*?<enteti  by  the  large  circle. 
Trhtt  writer  was  mai-h  i-tnj<:k  with  the  smooth 
ami  rez^itir  workmg  o-t  this  arrangement. 

Ite  sbiftL-i  ixL  Westphalia,  ior  reasons  already 
*C;iDrtl  iTrr  ^"er^-  expensive,  and  thereiore  e\-er\- 
ft^ioct  IS  maiie  to  utilise  them  as  much  as  possible. 
DtecEbfer  wTiii*iin^  and  the  Tomson  device  are 
tiwrj  ni*o»>es  fA  achie\-ing  this  end.  Another 
mistaoni'ie  ->i:  a  remarkable  effort  in  this  direc- 
tod  is  *hat  presented  at  Nemniihl  Colliery. 
wfeirn.  iin,  order  to  render  the  whole  area  oi 
tEue  tiEp*:ast  shaft  a\-ailable  for  ventilation  and 
2it  iht  same  time  useful  as  a  winding  shaft, 
tlie  eetire  shaft  house  has  been  constructed 
air-tidiit.  |>resenting  a  total  surface  of  36.200 
square  feipt  to  the  outer  atmosphere.  This 
^^titicture.  illustrated  in  figs.  8.  o.  10,  11.  and  12 
enckfees  the  whole  banking  floor  and  tipjiJers. 


as  well  as  the  s,xnde  frame  and  windii^  pollevs, 
the  only  direct  connections  with  the  external 
atmosphere  being  the  holes  in  the  poQey  casing 
through  which  the  winding  ropes  pass.  Thes<: 
holes  beins:  oniv  sli^rhtlv  lanjer  than  the  ropes 
are  hneii  with  wood,  and  occasion  cmly  an 
incixisiderable  leakage.  Admission  to  this  pit 
top  is  only  obtained  thnxigh  air>locks,  all 
the  onlinar\"  bankinir  operations  are  conducted 
within  the  area  of  re^ioced  atmosphoTe.  and 
no  inconvenience  is  experienced :  certainlv. 
none  was  felt  bv  the  writer  when  in^iectin^ 
the  arniTigements  .it  Nenmiihl.  The  arrange- 
ments, too.  are  such  that  material  can  pass  out. 
but  no  air  can  pass  in.  Roand  coaL  ^siien 
required  dr\"-  is  tipped  into  a  shaking  screen 
{b-Zy  m  the  ligs-^  :  the  smaller  pieces  pass  into  an 
air-tight  hopper  (E.  in  the  tigs.),  whilst  the 
round  coal  passes  into  a  drum  with  an  c^p^iing 
abo\-e  in  the  redticed  atmotspheie,  and  an 
outlet  below  in  the  outer  atmosphere  ;  within 
the  dnmi.  S  sheet-iron  blades  are  arranged 
nidialJ)  on  a  central  sLati.  a^  Ul  air- tight  ai 
the  casiiig  of  the  dmni  (4  ij^.  n) :  and  there 
an^  ahiuys  tw^  ol  these  hfades  at  kast.  on  each 
^kdt  of  the  opeim^Ss  in  contact  with  the 
casing.  iTiese blades rirvr^K^ and caxri' with  them 
the  cotal  which  has  been  tipp^  ta.  deit\  e  ring  it 
below  on  to  the  packing  belt  in  the  iKitio'  air. 
In  the  case  when  cool  may  be  dcMitacd  wet, 
tt  is  scTtmed  in  the  asal  way,  and  tben  talk 
into  a  wjiter  tank,  which  extends  N  ^  -  cles  oi, 
as  wvU  as  t^iow  the  ifa%ol  the  huilii  ^  mniog 
a  ift^ter  seal.  a;s  seen  m  |g.  i<x  1.  The  coal  is 
likked  out  by  a  omirifTor  011  to  the  inddng 
bdt.  The  coiL  when?  set^aiatson  is  not  desired, 
ts  tipped  mto  liunkets  dosed  by  a  door  abo\*t 
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and  one  below,  which  are  never  open  at  the 
same  time  (R,  fig.  8),  that  is  while  the  upper 
door  is  open  no  discharging  takes  place 
below,  and  vice  versiu  Waste  is  treated  in  the 
same  way,  being  tipped  into  chambers  which 
are  really  air-locks.  There  is  a  sufficient 
number  of  these  chambers  to  obviate  the  neces- 
sity of  opening  the  upper  door  while  the  lower  or 
discharging  door  is  open.  The  small  coal  hopper 
is  also  closed  with  doors,  and,  as  indicated 
in  fig.  II,  there  are  arrangements  for  discharging 
the  contents,  and  elevating  them  to  the 
washery.  It  was  very  interesting  to  watch  this 
arrangement  working.  All  went  smoothly  and 
well,  just  as  if  the  ordinary  state  of  things 
obtained,  although  there  was  a  current  of 
210,000  cubic  feet  a  minute,  and  a  depression 
of  about  4^  in.  But,  in  spite  of  all,  the  leakage 
only  amounted  to  well  under  5,000  cubic  feet. 

Turning  now  to  the  actual  winding,  rail 
guides  and  round  ropes  are  most  in  favour, 
whilst  great  diversity  is  obser\'able  in  the 
engines  and  drums  at  the  various  mines,  as 
might  be  expected  in  a  field  that  has  been  in 
work  a  century.  Twin  engines,  with  narrow 
cylindrical  drums  of  large  diameter  (5  ft.  by 
20  ft.)  being  the  most  common  ;  compound 
engines  are  also  in  vogue,  although  it  is  not  con- 
sidered good  j)ractice  in  shallow 
shafts.  Expansion  is  only  slightly 
adopted  in  winding,  and  condensation 
not  at  all,  except  with  central  con- 
densers, which  are  very  much  in 
demand  just  now  in  Westphalia. 
There  are  a  few  spiral  drums  to  be 
seen,  and  Tomson's  divided  spiral 
drum  is  in  use  at  the  Preussen 
Collieries ;  this  was  illustrated  in  our 
issue  of  December,  1902,  but  fig.  13 
is  another  view  of  this  interesting 
winding  engine,  which,  it  will  be 
remembered,  will  wind  from  three 
depths,  2,625  ft.,  3,281  ft.,  and 
3,937  ft.,  respectively,  and  that  the 
useful  load  to  be  drawn  from  each 
depth  will  be  8  tubs,  or  88  cwt.  of 
coal,  from  the  smallest  depth ;  6 
tubs,  or  66  cwt.  of  coal,  from  the 
intermediate  stage  ;  and  4  tubs,  or 
44  cwt.  of  coal,  from  the  greatest 
depth ;  the  maximum  sjieed  will 
be  72  ft.  a  second,  and  the  mean 
speed  33  ft.  to  40  ft.  a  second.  The 
cylinders  of  the  engine  are  ^^Zr^^  in. 
and  45-  in.  in  diameter,  and  the 
stroke  is  102 v*,  in.  The  drums  are 
each  18  ft.  diameter  at  the  smaller 
end,  33  ft.  at  the  larger,  and  iij  ft. 
in  width. 


But  the  style  of  winding  engine  most  in 
favour  is  the  twin-compound  horizontal  engine, 
with  cylindrical  drum,  or  sometimes,  as  at 
Scharnhorst,  with  spiral  drum.  The  engines 
in  this  case  are  twin  and  tandem  compound 
made  by  Friedrich  Wilhelm,  A.G.,  zu  Miilheim 
a.d.  Ruhr,  with  cylinders  27J  in.  and  37J  in. 
respectively,  and  63-in.  stroke.  The  drum  is 
19  ft.  in  diameter  at  the  smaller  end,  26^  ft. 
at  the  larger,  and  5  ft.  11  in.,  with  150  lb. 
boiler  pressure.  These  engines  can  wind  a 
total  load  of  16,-.  tons,  including  rope,  etc.,  and 
a  useful  load  of  4  •  tons  from  a  depth  of  1,988  ft., 
at  an  average  speed  of  32^  ft.  a  second.  The 
following  numbers  refer  to  a  type  of  engine 
which  is  used  and  made  by  the  Gutehoffnungs- 
hiitte.  A. v.,  of  Oberhausen.  It  is  also  twin- 
tandem,  and  for  a  total  load  of  19  tons,  in- 
cluding 7 J  useful  to  be  wound  at  1,800  ft. 
at  a  mean  speed  of  39  ft.  per  second,  with  a 
I7i-ft.  cyhnder  drum,  lift.  10  in.  wide,  has 
the  following  chief  dimensions  :  cylinders, 
2  ft.  3i  in.  and  3  ft.  5f  in. :  stroke,  5  ft.  7  in. ;  and 
would  work  at  a  boiler  pressure  of  about  160  lb. 
The  Koepe  system  of  winding  is  in  good  favour, 
and  wherever  introduced  has  given  good  results. 
The  installations  are  mostly  steam  driven, 
but    electricity    has    also    been    applied    with 
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success.  Rhein-Elbe  has  a  recent  steam  winding 
plant  on  Koepe  system,  made  by  Friedrich 
Wilhelms  Hiitte,  Miilheim  A.R.,  to  wind  a  total 
load  of  23i'\rtons  inclusive  ;  5-  tons  of  coal  from 
a  depth  of  2,625  ft.,  at  a  mean  speed  of  32^  ft. 
per  second.  The  engines  are  twin  horizontal 
engines,  with  25A-in.  cylinders  and  5-ft.  ii-in. 
stroke,  and  work  with  120  lb.  steam.  The 
winding  engine  at  No.  i  shaft,  Preussen  IL 
Colliery  of  the  Harpener  Mining  Company,  of 
Dortmund,  may  be  taken  as  an  example  of  an 
electrically  driven  Koepe  plant.  The  Koepe 
bobbin  is  20.Vft.  in  diameter,  and  the  armature 
of  the  motor  is  kej'ed  on  to  the  same  shaft. 
This  was  installed  by  the  Allgemeine  Electricitats 
A.G.  It  is  a  three-phase  engine  ;  the  current 
is  supplied  to  the  fixed  portion  of  the  dynamo 
at  a  voltage  of  2,000,  and  is  obtained  from  a 
central  station,  in  which  there  are  three  three- 
phase  generators,  each  of  a  capacity  of  550  kilo- 
watts when  running  94  revolutions  a  minute. 
They  are  driven  by  an  800-h.p.  twin-coupled 
horizontal  engine. 

There  are  also  drum  engines  driven  electri- 
cally, and  there  are,  of  course,  other  makers 
besides  the  Allgemeine  Electricitats  A.G., 
and  other  types  of  electrically  driven  winding 
engines,  but  the  one  example  must  suffice  here. 


tons  useful  load  at  a  speed  of  from  40  ft.  to  60  ft. 
a  second  from  a  depth  of  2,460  ft.     Each  valve 
box  contams  an  admission,  an  exhaust  and  a 
relief  valve,  the  latter  intended  to  come  into 
play  when  the  pressure  in  the  box  gets  too  high 
and  to  return  the  steam  to  the  supply  system. 
There  are  also  external  safety  valves,  and  they, 
as  well  as  the  spindles  of  the  geared  valves, 
which  project  through  the  covers  of  the  valve 
boxes,  are  in  the  view  of  the  engineman.     These 
valve  spindles  connect  with  the  gearing,  which 
is  operated  by  a  special  engine  readily  worked 
by  the  man  with  one  hand.     If  required  high- 
pressure  steam  can  be  admitted  to   the  low- 
pressure  cylinder  ;  moreover,  there  is  a  control 
valve  between  the  low-pressure  cylinder  and  the 
receiver,  and  this  and  the  throttle  valve  being 
connected  can  be  worked  by  the  same  lever. 
1  he  engineman  hence  has  to  watch  and  control 
the  steam.     There  is  an  indicator  to  show  the 
position  of  the  cage  in  the  shaft,  which  rings 
a  bell  when  the  cage  is  nearing  the  top,  and 
puts  on  the  steam  brake  in  case  o  f  an  overwind  ; 
there  is  a  speed  indicator  connected  with  a  clock- 
work tell-tale,   which  graphically  records  the 
speeds  of  each  wind  ;   this  indicator,  moreover. 
It   the  engineman  neglects  to  slacken  at  the 
proper  moment,  applies  the  brake.     Both  indi- 
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(lutehotfnung— Horizontal  twin -tandem. 
I'reussen  II.- -Vertical  compound 


-  Three  phase 
Tainarach— Four-cylinder  diagonal 


rseul    P^^P^^in-       Speed, 
h^d      f'»ll»<'n»>  I    ft.  per  sec. 


4^ 

2.1 
2\ 
6 


300 
'     43«) 
547 
656  I 
400 
1 1,000 


39 
33—40 

70 


Cylinders, 
diameter. 


27iand4r;i 
33J  and  45] 

34 


'  Stroke. 

67 
102J 


Drums. 
Measurements  in  U-ct. 


I  17^  by  ii,{  ;  cylindrical 

'     f  i^  and  33  by  11^  ; 
^       Tomson's 

I9r, ;  Koepe 
25 ;  spiral 


In  Table  D  some  data  in  connection  with  the 
Westphalian  winding  engines  are  given,  and 
that  of  the  Tamarach,  in  America,  is  cited  for 
com})arison. 

QUTCHOPFNUNQ8HUTTB    WINDING    KNCIINC. 

The  engine  of  this  type,  illustrated  in  the 
December  number  of  Page's  Magazine,  is  a 
horizontal  twin -tandem  engine.  The  high- 
pressure  cylinders  have  a  diameter  of  nearly 
33J  in.,  the  low-pressure  cylinders  of  47J  in., 
the  stroke  is  78 J  in.  ;  the  working  steam  pressure 
8  atmospheres,  and  the  duty  to  raise  4^  metric 


cators  and  their  safety  appliances  are  worked 
from  the  drums,  and  are  indejiendent  of  the 
steam  supply  gearing.  The  drums  are  cylin- 
drical, with  a  diameter  of  about  28  ft.,  a  width 
of  above  61  ft.,  capable  of  accommodating 
2.790  ft.  of  rope.  They  are  provided  with  four 
brake  blocks,  which  can  be  applied  by  hand  or 
by  steam,  or  as  already  noted  automatically. 

The  cylinders,  valve,  boxes,  etc.,  are  lagged 
with    non-conducting    material    and    covered 
with  burnished  sheet  metal.     Most  of  the  points 
noted  can  be  seen  in  the  illustration. 
{To  be  contiuued,' 
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SPECIALLY  CONSTRUCTED   HIGH-SPEED  EXPERIMENTAL  CAR. 

A  BRIEF  ACCOUNT  Or  THE  HIGH-SPEED  TRIALS  ON  THE  BARMEN-ELBERFELD 

ElECTRIC   SUSPENDED   RAILWAY. 


IN  Page's  Magazine  some  account  was  recently 
given  of  the  Barmen-Elberfeld  Electric  Sus- 
pended Railway.  At  this  time  the  whole  of  the  line 
had  not  been  opened,  a  certain  |X)rtion  being  reserved 
for  some  high-speed  trials.  These  have  just  been 
brought  to  a  successful  conclusion. 

It  is  not  intended  to  run  the  trains  at  speeds  ex- 
ceeding forty  miles  an  hour,  as  the  stations  are  too 
frequent.  It  may  be  noted,  however,  that  Drs.  C. 
Koepcke.  A.  Goering,  and  V.  Borries.  in  a  recent 
report  on  the  Langen  system,  state  that,  if  suspended 
railways  were  constructed  above  the  e.xisting  ground 
railways  for  express  passenger  service,  speeds  of  nf>  to 
200  kilometres  on  curves  of  500  metres,  and  of  135 
kilometres  on  curves  of  300  metres,  could  be  attained. 
During  the  past  few  weeks  some  very  interesting  high- 
speed trials  have  been  carried  out  on  the  Barmen 
end  of  the  line. 

The  trial  car  differs  from  those  in  ordinary  service 
on  this  railway,  the  motor  being  placed  above  the 
roof,  below  the  rail  and  supporting  girders,  both 
wheels  of  eacli  bogie  being  drivers,  for  which  bevel 
gearing  is  employed.  This  design  permits  of  an 
arrangement  of  the  car  body  and  bogie  trucks,  so 
that  their  centres  of  gravity  lie  in  a  vertical  plane 
passing  through  the  rail,  thus  avoiding  even  the  small 
oscillations  which  occur  with  the  older  type  of  car, 
due  to  the  eccentric  arrangement  of  the  l';acls  necessi- 
tated by  the  j)()siti()n  of  the  Motors.      Thv  wheels  C)f 


the  new  car  are  2  ft.  6  in.  in  diameter,  and  each  is 
driven  by  a  continuous  current  series-wound  motor 
of  50  amperes  normal  capacity  at  600  volts.  The 
bevel-gearing  reduces  the  speed  in  the  proportion  of 
1-2,  and  the  motors  are  regulated  by  series  parallel 
controllers.  Two  motors  are  sufficient  to  give  the 
car  a  speed  on  the  level  of  thirty-seven  miles  per 
hour,  with  a  total  current  of  100  amperes  at  480  volts 
at  their  terminals. 

The  speeds  attained  were  calculated  from  the  time 
taken  to  traverse  a  length  of  200  metres,  which  was 
checked  by  a  stop  watch.  In  the  presence  of  repre- 
sentatives of  the  German  Government  a  mean  speed 
of  forty  miles  per  hour  was  reached,  and  at  a  subsequent 
trial  forty-four  miles. 

The  above  figures  are  those  of  the  mean  speeds,  the 
maximum  being  greater  owing  to  the  length  of  line 
available  for  the  trials  being  so  short  that  the  motors 
were  still  accelerating  on  the  measured  distance. 

The  maximum  speed  was  attained  with  a  total 
current  of  170-580  volts  at  the  motor  terminals; 
according  to  the  motor  diagram,  the  speed  was  about 
forty-se\  en  miles  per  hour. 

The  engineers  reported  that,  with  more  powerful 
motors,  and  with  a  line  designed  for  high  speeds, 
there  would  be  no  difficulty  in  working  at  more  than 
double  the  speed  attained  at  these  trials.  The  cars 
ran  quietly  and  smoothly,  and  the  passengers  experi- 
enced no  inconvenience. 


SOnE  nODERN  FIRE  APPLIANCES. 

ILLUSTRATIVE  OF  THE  INTERNATIONAL  FIRE  EXHIBITION  AT  EARLS  COURT 
AND  A  PROPOS  OF  THE  FIRE  PREVENTION  CONGRESS  REPORT. 

BY 

GEORGE   ARMISTEAD. 

The  previous  article  dealt  with  the  work  of  the  Fire  Prevention  Committee,  and  described 
some  of  the  principal  English-made  Fire  Appliances  exhibited  at  the  Earl's  Court  Exhibition.  In 
the  present  article  some  of  the  principal  foreign  fire-engines  and  escapes  are  considered.  Other 
English  exhibits,  electric  hre-alarms,  etc.,  will  be  dealt  with  in  a  subsequent  article. — Ed. 


II. 


A  good  deal  of  enterprise  was  shown  by  the  foreign 
makers  of  fire-extinguishing  appliances,  whose  exhibits 
greatly  added  to  the  interest  of  the  Earl's  Court  Exhibi- 
tion, and  were,  in  not  a  few  cases,  found  to  merit  the 
Exhibition  Gold  Medal. 

The  gas  tire-engine  of  the  Kuhlstein  Wagenbau, 
shown  in  the  accompanying  illustrations,  is  titted 
with  everything  necessary  for  extinguishing  small 
outbreaks  of  fire.  In  the  case  of  more  serious  out- 
breaks/it  can  be  used  pending  the  arrival  of  the  steam 
fire-engine,  the  water-tank  being  ready  for  instant  use, 
\vith  a  water  store  of  900  litres.  The  two  steel  cyHnders 
under  the  water-tank,  each  with  a  capacity  of  7,7,.-,  {37^) 
litres.fare  filled  with  compressed  air,  by  means  of  which 
a  pressure  of  eight  atmospheres  is  brought  to  bear  on 
the   water-tank.     In    this   wav   water  can   be   thrown 


to  a  height  of  30  metres.  In  the  immediate  front  part 
of  the  vehicle  there  is  a  seat  for  the  driver,  and  behind 
it  a  dos-a-dos  seat  for  the  use  of  six  firemen.  Directly 
in  front  of  the  water-tank  there  is  an  iron-covered 
space  with  waterproof  sailcloth  at  the  sides.  This 
contains  four  rolls  of  hose,  and  on  each  side  one  hose- 
reel  with  hose.  On  the  top  of  this  space  is  kept  a 
"  jumping-sheet,"  and  on  the  left  side  a  reel  with  hose 
for  the  life-saving  apparatus.  A  lx)x  attached  to 
the  front  part  of  the  engine  contains  lists  of  the  street 
hydrants.  At  the  back  lie  the  two  large  pressure 
leather  pipes  for  the  steam  fire-engine,  one  on  each  side 
of  the  vehicle  parallel  to  the  water-tank.  Under  the 
water-tank  an  arrangement  has  been  made  for  the 
storage  of  two  hooks,  three  telescopic  ladders,  and  two 
iron   boxes.     In  one  of  the  latter  the  smoke  helmet 
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A   FRONT  VIEW  OF   THE    ENGINE. 

and  the  life-saving  apparatus  are  stored.  On  the 
platform  behind  the  water-tank  are  two  seats  for 
rtremen.  In  the  centre,  under  the  vehicle  there  are 
two  iron  boxes  which  are  filled  with  coal  for  the  steam 
ftre  engine.  There  is  also  an  iron  box  on  the  front 
carriage  between  the  two  springs,  which  contains 
medicated  bandages.  The  vehicle  is  almost  entirely 
constructed  of  iron,  steel  and  brass,  and  is  fitted  with 
patent  mail  axles. 

The  frame  of  the  automobile  fire-enj^ine  shown  by  the 
VVaggon-  und  Maschinenfabrik  A.  G.  of  Bautzen,  and  here 
llustrated,  consists  of  two  lateral  U -irons,  which  rest 
on  long  roller-springs,  and  are  thus  connected  with  the 
axles.  The  U-irons,  which  are  braced  up  by  cross- 
bands,  carry  as  fixtures  the  tank,  the  motor,  the  pumping- 
plant,  and  the  water  and  coal-tanks.  The  front  water- 
tank  is  adapted  as  a  seat  for  the  fireman.  The  front  axle 
consists  of  a  quadrangular  frame,  which  carries  the  com- 
ponents of  the  steering  apparatus  and  which,  in  order  to 
be  able  to  steer  the  vehicle,  can  be  moved  horizontally 
round  its  centre  of  rotation.  The  four  wheels  of  the 
vehicle  have  steel  gun-carriage  limbs  and  are  fitted  with 
india-rubber  tyres.  Steam  is  used  as  motive  power  for 
the  propulsion  of  the  vehicle  and  for  the  working  of  the 
pump.  Provision  is  made  for  a  boiler  pressure  of 
3-4  atmospheres  which  can  be  kept  up  permanently 
at  the  staHon  by  a   gas-heating   apparatus,  and   within 


a  few  minutes  from  the  start 
the  pressure  rises  to  the  maxi- 
mum of  10  atmospheres.  The 
motor  for  the  propulsion  of  the 
vehicle  is  a  double  cyclinder 
engine  with  Stephenson's  regu- 
lation. The  transmission  is 
effected  by  means  of  chains  from 
the  flywheel  of  the  engine  to 
the  split  pulleys  over  the  hind 
axle.  These  pulleys  carry  cog- 
wheels on  their  outside,  which 
grip  the  inside  teeth  of  the  hind 
wheels.  The  chains  of  the  motor 
run  outside  the  engine  and  inside 
the  frame,  so  that  a  bearing  could 
be  fixed  outside  on  the  frame  of 
the  vehicle  for  the  shaft  of  the 
flywheel.  The  chain- wheel  on 
the  left-hand  side  of  the  vehicle 
is  fixed  to  the  shafting  by  means 
of  a  wedge  ;  the  one  on  the  right- 
hand  side  is  connected  with  it 
through  a  peculiarly  constructed 
sliding  catch,  so  as  to  allow  a 
different  speed  of  the  hind  wheels 
in  negotiating  curves.  The  regu- 
lation of  the  engine,  as  well  as 
the  steering  of  the  vehicle  with 
the  hand-wheel  is  carried  out  by 
one  man,  who  acts  as  engineer 
as  soon  as  the  pump  is  set  in 
motion.  Apart  from  the  brake 
power  inherent  to  the  engine,  a 
double  hand-brake  for  hand 
power  is  used,  which  makes  an 
almost  instantaneous  stoppage  of  the  vehicle  possible 
by  the  friction  effected  on  the  outside  of  the  hind-wheel 
cog-wheels.  The  motor  admits  of  a  speed  of  about  28 
kilometres  on  level  ground  ;  and  at  the  various  trials, 
inclines  of  from  12-14  ^^U-  were  taken.  Six  firemen  can 
be  carried  together  with  engineer  and  stoker. 

The  engine  can  be  fitted  with  a  spirit-heating  appliance, 
by  which  the  spirit  is  conducted  through  spray  nozzles 
from  below,  to  the  glowing  material  on  the  grate,  and 
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AUTOMOBILE    FIRE-ENGINE,   SHOWN    HY   THE   WAGGON-    UND   MASCH  INEXFAliRIK   A.G.   OF    BAFTZEN. 


which,  when  the  fire-engine  has  arrived  at  the  place 
of  the  outbreak,  ignites  at  once  the  fuel  used — i.e., 
coal  or  coke.  Moreover,  there  are  fixed  two  carbonic 
acid  cylinders  on  the  left  of  the  fire-engine  outside, 
which  are  connected  with  the  boiler  in  such  a  way  that 
safe  and  reliable  action  is  ensured.  The  fire-engine  can 
l:ms  be  started  immediately  upon  the  mounding  of  the 
alarm  signal ;  while,  in  the  meantime,  the  pressure  neces- 
sary for  the  continuation  of  the  journey  is  generated  in 
the  boiler. 

The  gas  fire-engine  of  the  Waggon-  und  Maschinen- 
fabrik  A.G.  of  Bautzen  is  designed  for  first  aid  in 
fire-extinction,  and  is  also  used  for  the  transport  of 
firemen      and     appliances.      The      water-tank    has    a 


capacity  of  about  400  litres,  and  is  tested  to  stand 
a  pressure  of  eight  atmospheres.  The  tank  is  fitted 
on  the  hind  part  of  the  vehicle  between  the  two  longi- 
tudinal beams.  The  battery  of  accumulators  is  to  be 
found  under  the  front  and  side  seats.  The  space 
between  the  battery  and  water-tank  is  utilised  for  the 
storage  of  appliances  ;  over  this  there  is  a  hose-reel 
fixed  for  pressure-hose,  and  above  it  a  ladder  board  for 
hook-ladders.  The  engine  can  be  manned  with  eight  men 
—three  on  the  front  seat,  two  on  each  of  the  two  lateral 
seats, and  one  on  the  tailboard.  The  driver,  who  has  to  steer 
the  vehicle  and  to  regulate  the  speed,  sits  on  the  left-hand 
side  of  the  front  seat,  whilst  the  warning  bell  is  sounded 
by  the  man  who  occupies  the  middle  seat,  the  officer  in 
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MAGIRUS   PATENT    TURN-TABLE    FIRE   ESCAPE,    83    FT., 
EXTENDED  AND    TURNED    SIDEWAYS. 


charge  being  stationed  on  the  right.  The  vehicle  is  fitted 
with  two  motors,  each  of  which  drives  separately  a  hind- 
wheel  by  means  of  simple  cog-wheel  transmission.  The 
motors  are  constructed  in  such  a  way  that,  should  one  of 
them  fail  from  any  cause,  the  other  one  is  capable  of  pro- 
pelling the  vehicle  by  itself.  The  lever  to  start  the  motors 
is  fixed  round  the  steering-shaft,  and  four  different  posi- 
tions arc  provided  for  the  forward  motion,  three  electric 
brake-positions,  and  two  positions  for  the  reversed 
(backward)  motion.  The  battery  consists  of  42  cells, 
which  are  contained  in  three  wooden  boxes.  The  highest 
speed  ofthe  vehicle  is  18  kms.  per  hour.  The  consumption 
of  current  per  km.  covered  by  the  vehicle  including  all 
losses,  amounts  to  08  kilowatt  hours  equal  to  7*2  ampere 
hours  with  no  volts.  The  time  required  for  charging  is 
therefore  about  6^  minutes  per  km.  The  charging  current 
has  a  strength  of  50  amperes.  A  charging  tension  of  no 
volts  is  required.  The  wheels  are  fitted  with  india-rubber 
tyres. 

The  need  for  long  ladders  in  tire-brigade  work  is  self- 
evident.  People  living  on  the  upper  floors  of  large 
buildings  are  relatively  more  exposed  to  danger  in  case 
of  an  outbreak  of  tire  than  those  living  on  lower  floors  ; 
they  have  a  much  longer  way  to  reach  the  bottom  of 
the  staircase,  and  are  exposed  lo  the  smoke  rising  from 
below. 

In  order  to  interest  the  different  manufacturers  in  the 
construction  of  high  escapes,  the  Society  of  Arts  offered 
a  gold  medal  for  the  best  long  ladder  of  a  height  not  less 
than  80  feet,  exhibited  at  the  International  Fire  Exhibi- 
tion. Only  four  makers — all  Germans — competed  for 
this  medal,  and  aH  exhibited  turn-table  escapes. 

Thorough  tests  of  the  escapes  were  made  on  July  loth, 
the  jury  consisting  of  eleven  professional  men  and 
engineers,  with  the  result  that  the  medal  was  awarded 
to  Mr.  C,  D.  Magirus,  Ulm-on-Danube.  These  escapes, 
which  are  largely  used  on  the  Continent,  have  a  four- 
wheeled  carriage  bearing  a  turn-table,  upon  which  the 
ladder  is  so  fixed  that  it  can  be  turned  horizontally,  and 
inclined  at  any  degree. 

There  is  no  doubt  but  that  the  turn-table  escape  system 
is  a  very  convenient  one  where  long  ladders  are  wanted, 
but  these  high  esi  apes  are  naturally  rather  heavy.  A 
ladder  of  this  description  can  only  be  carried  on  a  four- 
wheeled  carriage  drawn  by  horses,  and  offering  a  good 
foundation  for  the  escape  when  extended.  It  could  not 
be  carried  on  two  wheels,  nor  could  it  be  balanced  by 
firemen.  The  escape  is  moved,  turned,  and  inclined 
quite  automatically  by  mears  of  self-controlling 
mechanisms  carried  on  the  carriage. 

The  latter,  when  in  use,  remains  always  in  a  position 
parallel  with  the  road,  and  thus  causes  a  minimum  of 
interference  with  the  ordinary  traflic.  The  extended 
Magirus  Escape  can  be  inclined  to  a  projection  of  about 
40  feet.  Different  windows  can  be  reached  by  merely 
turning  the  appliance  m  the  required  direction.  The 
escape  can  be  carried  for  short  distances  with  the  ladder 
extended,  and  not  more  than  four  men  are  ne^  essary  to 
work  it  at  any  time.  , 

Of  the  ladders  tested  one  was  made  of  steel-tubes, 
another  wholly  of  wood,  and  two  others — one  of  which 
was  the  Magirus  Escape — were  made  of  wood  with  steel 
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railings.  These  ladders  are  so  rigid  and  substantial  that 
they  can  be  mounted  freestanding,  without  the  top  touch- 
ing the  house,  a  feature  which  greatly  increases  their 
effectiveness.  The  escape,  placed  at  a  good  position  in 
the  road,  can  be  used  as  a  water  tower,  and,  in  this  case, 
of  course,  a  man  standing  on  the  top  of  the  escape  carry- 
ing the  hose  is  not  so  much  exposed  to  ihe  smoke  and  the 
dangers  spreading  from  a  house  on  fire.  Besides  this  he 
is  in  many  cases  better  able  to  direct  the  jet  into  the 
centre  of  the  conflagration.  The  damage  generally  done 
by  water— which  is  such  a  serious  feature  in  outbreaks  of 
fire— can  also  be  materially  reduced. 

The  escape  can  be  raised  and  extended  in  a  very  short 
time  ;  on  the  day  of  the  trials,  lor  instance,  it  took  one 
man  only  35  seconds  to  raise  the  escape  and  extend  it 
^2  feet  high,  whilst  two  men  raised  the  appliance,  extended 
it  S2  feet  high,  within  24  seconds.  This  rapid  work  is 
effected  with  the  aid  of  a  small  double-cylinder  engine, 
driven  by  carbonic  acid,  which  is  carried  in  large  tubes 
on  the  escape.  There  is  a  patented  arrangement  which 
prevents  the  carbonic  acid  from  becoming  frozen.  The 
same  engine  is  used  as  a  kind  of  brake,  in  lowering 
the  escape.  The  Magirus  Escape  can  also  be  extended 
by  hand. 

An  ingenious  gas  fire-engine,  with  revolving  fire- 
escape,  was  shown  by  the  Nuremberg  Fire-Extinguishing 
Appliances  and  Engine  Manufacturing  Company,  Limited- 

This  has  been  designed  more  especially  to  meet  the 
needs  of  permanent  or  volunteer  fire  brigades  in  small 
or  middle-sized  towns,  though  it  is,  of  course,  equally 
suitable  for  general  use.     In  this  case  the  ladder  attains  a 


maximum  of  60  feet,  and  is  easily  attended  by  two  men. 
The  hose-reel  carried  on  the  engine  is  equipped  with 
650  feet  of  delivery  hose,  the  tank  holding  about  120 
gallons  of  water  for  immediate  use  ;  while,  to  afford  the 
necessary  pressure,  carbonic  acid  is  stored  in  four  small 
steel  cylinders.  The  engine,  m  addition  to  the  firemen, 
carries  a  canvas  jumping  sheet,  surgical  box,  smoke- 
helmet  and  apparatus,  firemen's  axes,  torches,  lamps, 
and  lanterns.  Above  the  tank  is  fixed  the  slide  escape, 
which  has  a  revolving  movement,  and  is  made  up  ot 
three  parts.  It  is  claimed  that  this  apparatus  can  be 
erected  by  two  men  in  a  minute,  extended  completely, 
pivotted  360  degrees,  and  inclined  to  the  horizontal — the 
revolving  is  accomplished  by  hand. 


MAGIRUS  PATENT  TURN-TABLE   FIRE  ESCAPE, 
TRAVELLING    POSITION. 


PROFESSOR   HELE-SHAW    ON    THE    PEDRAIL. 


PROFESSOR  HELE-SHAW.  at  a  recent  meeting 
of  the  LiverjXKjl  Self- Propel  led  Traffic  Associa- 
tion, gave  an  interesting  lecture,  entitled  "  The 
Pedrail — a  Revolution  in  Mechanical  LocDmotion." 
Mr.  B.  J.  Diplock.  the  inventor  of  the  Pedrail,  was 
present. 

In  a  previous  iisue  of  the  Magazine  we  were  able 
to  illustrate  this  invention,  and  a  further  account 
of  Professor  Hele-Shaw's  lecture  may  therefore  be 
of  interest. 

Professor  Hele-Shaw  said  a  close  study  of  road 
locomotion  and  the  properties  of  the  wheel  for  many 
years  had  convinced  him  that  the  wheel  itself  had 
reacheii  its  utmost  limits  of  carrying  {wwei.  lK)th  in 
regard  to  weight  and  speed  uix)n  the  ordinary  roads, 
however  well  constructeil  the  roads  or  perlect  the 
wheel.  While  the  wheel  would  always  play  a  most 
important  part  in  road  and  railway  locomotion — 
and  he  could  not  picture  the  jx)ssil)ility  of  any  con- 
trivance taking  the  place  of  the  wheel  and  the  pneu- 
matic tire  under  suitable  contlitions — he  was  none 
the    less    compelled    to    Mieve    that    the    nunrhanical 


possibilities  of  engines  and  motive  power,  and  the 
construction  of  the  vehicles  themselves,  had  com- 
pletely outstripped  that  portion  of  the  moving  vehicle 
which  was  represented  by  the  wheels.  In  great 
inventions  the  successful  solution  of  a  problem  had 
often  been  found  in  imitation  of  the  working  of  nature 
itself,  as  in  the  case  of  the  screw  propeller  for  ocean 
navigation.  Could  they  say  that  there  was  in  general 
use  at  the  beginning  of  the  twentieth  century  anything 
that  could  fairly  be  considered  a  means  of  locomotion 
on  land  imitating  successfully  the  marvellous  natural 
process  of  animal  locomotion,  but  modified  to  suit 
the  mechanical  requirements  of  the  case  ?  He  believed 
the  pedrail  to  be  the  solution  of  that  great  problem. 
The  pedrail  was  simply  this :  Instead  of  having  a 
permanent  rail  carried  for  the  whole  of  its  length 
on  sleepers,  and  wheels  running  upon  this  rail,  the 
process  was  inverteti.  The  feet,  or  sleepers,  were 
placnl  upon  the  ground,  but  instead  of  the  rails  being 
carrietl  upon  the  feet,  the  latter  supix)rted  wheels 
which  acted  as  bearers  for  a  short  length  of  rail  attached 
to  the  moving  carriage.     The  pedrail  consisted  of  two 


Professor  Hele-Sbaiv  on  the  Pedrail. 


49 


THK    PliDKAIL    MOUXTIXG  AX    OHSTACLK. 

main  parts.     One  was  a  railway  fastened  to  the  axle- 
box  without  revolution,  and  the  other  a  kind  of  circular 
box  carrying  sliding  spokes,  rollers,  and  feet  in  such 
a    manner   that    the   rollers   and   feet   were   placed   in 
succession  on  the  ground  and  the  rail  ran  over  them. 
The  Professor  described  the  mechanism  of  the  pedrail 
in    detail,     illustrating     his    remarks     by     exhibiting 
a  small  working  model,  and  by  cinematograph  views  of 
trials  conducted  by  himself  at  Stoke.  The  views  aptly  hit 
otf  the  Professor's  description  of 
the   machine  as    "  half    traction 
engine,     half      elephant."      the 
massive  revolving  feet  in  shape 
and    action    instantly    recalhng 
the  movement  of  a  large  elephant. 
He    proceeded     to    express   the 
belief    that    the   pedrail    vehicle 
had   passed    from    the    sta«e   of 
mere  theory  and  initi<d    experi- 
ment    into     the     realisation    of 
practice,  and  that  the  invention 
constituted  a  veritable    revolu- 
tion   in    road  locomotion.     Ihe 
pedrail  would  climb  the  steepest 
hill,  walk  over  large  stones  and 
such  obstacles   as   nine   balks  of 
timber  without   damage,  or  pass 
over  ruts  and  soft  ground  with 
the  greatest  ease.     It  could  not 
sink  into  any  hole    that   would 
stop      the       ordinary      traction 
engine.     After  dilating  upon  the 
immense  commercial  and  indus- 
trial  possibilities   opened  up  by 
what    was   the    first    successful 


driver  on  four  wheels  yet  made, 
and  after  commenting  upon  its 
economy  of  construction  and 
the  adaptability  of  the  pedrail  to 
ordinary  traction  engines,  the 
Professor  concluded  by  declaring 
that,  in  the  interests  of  the 
progress  of  road  locomotion  the 
world  over,  they  must  wish 
the  inventor  that  success  of 
which  there  was  every  indica- 
tion. 

The    action   of  the   pedrail  on 
the   road   was   very  remarkable. 
Whereas    the    ordinary    traction 
engines  destroyed  roads  to  such 
an    extent    that    they    had    been 
forbidden  in  many  parts  of  this 
country  and  also  in  various  parts 
of  the  world,   and   heavy   motor 
wagons     and     traction     engines 
had  been  severely  taxed  by  local 
authorities    and     made    to    con- 
tribute to  the  repair  of  the  roads, 
the   pedrail    positively   improved 
the  road  over  which  it   walked. 
This    had    been     proved    by     actual     experiment,    and 
it  was    more   than    probable,  from    the  remarks   ol   an 
eminent     municipal     engineer,    that     the     pedrail    was 
destined     to     entirely    replace     the     road    roller     for 
repairing  roads,  as  the  action  of  stamping  or  ramming 
was  much  better  than  rolling  for  this  purpose. 

The  lecture  has  been  published  by  Messrs.  William 
Clowes  and  Sons,  Ltd.,  to  whom  we  are  indebted  for  the 
accompanying  blocks. 
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OK    TKCHXOLOGY. 

FAHOUS  TECHNICAL  INSTITUTIONS. 

The  first  of  a  scries  of  illustrated  articles,  which  will  ijivc  brief  descriptions  of 
the  most  important  technical  institutions  at  h(Mne  and  abnxid.— Ed. 


I. — Massachusetts  Institute  of  Technology. 


'  I  ^HE  first  technical  institution  dealt  with 
^  by  Professor  W.  K.  Dalby,  M.I.Mech.E., 
in  his  paper  on  the  education  of  engineers  in 
America,  Germany  and  Switzerland,  was  the 
Massachusetts  Institute  of  Technology  of  Boston, 
and  in  briefly  reviewing  the  work  of  some  of 
the  most  famous  technical  institutions  of  the 
world,  we  cannot  do  betti^r  than  follow  his 
example  and  start  with  the  mechanical  engi- 
neering de|)artinent  ol  this  institution. 

The  course  in  nurhaiiical  engineering  at  the 
^lassachusetts  Institute  is  designed,  according 
to  its  sj)onM>rs,  to  give  to  the  student  a  thorough 
training  in  Mifntilic  ])iin(  iples  in  such  a  manner 
that  he  may  !>»*  able,  in>te.ul  ol  relying  upi>n 
rule-ol-thinnb  methods,  to  apply  these  prin- 
ci|)les  to  the  solution  ol  piactical  problems. 
It  aims  not  only  to  actpiaint  him  with  cinivnt 
engiiifeiiii^»  piactiee,  but  also  m>  to  develop 
the  p«iv\<  1^  ol  his  mind  that  he  may  iv  able,  as 
(McaMcui^  .lll*^^^  li»  m.d<e  impio\rn)ents.  and 
thus  lv« «  |»  .ihi«  .i*>l  NS  ith  thr  pio!;u*ss  ol  the  tinu  <. 
As  l.il.i-'*    .»    pi.Mlnal  rlc-nu-nt   .^'^   tllHr  Will   ,dlo\\ 


is  introduced  into  the  recitation  room,  the 
drawing  WKnu.  and  the  laboratory,  the  practical 
work  Ix'ing  arranged  to  follow,  and  not  to 
precede,  the  theoretical  instruction  bearing 
ujH^n  it. 

The  students  are  required  to  i^rfonn  tests 
in  the  engineering  lalx>ratories  under  the 
conditions  of  j^ractice  :  and  the  apparatus  and 
machinery  employed  are  of  practical  proportions. 
Tliey  are  not  only  drilled  in  accurate  experi- 
mentation, but  alsi^  cury  on  a  considerable 
amount  o\  valuabK  invest iization. 

A  word  ot  ailvice  is  ottered  to  mechanical 
engineering  stuvlents  at  the  outset  as  to  the 
vital  necessity  oi  a  thorough  grounding  in 
mailh  luatics.  physics,  and  drawing  (including 
descripti\e  geometry^. 


OUTLINE     OF    THE    COUI 

The  course   in   mecr.anical  engineering  mav 

be  classiticil  as  ti>llows  : — 


Jul  applKvi  MKvh. nr.. 


c-  .  :::v  1  Jvv .  ^  technical  electricity). 
i::\cn  .  jt-iv-.c  :^e  dei^artment,  tbc 


IX   THK    MFXHANICAL   ENGIXEERING    LAHORATORY— THE    EMERY   TESTING 
MACHINE    IS   OF    3OO.OOO  LB.    CAPACITY. 


THE  MACHINE  TOOL   LABORATORY. 
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ANOTHER    VIKW   OF   THK    MECHANICAL   ENGINEERING    LAHOKATORY. 


last  incluciinji  tlie  study  of  and  practice  in  testing  the 
strenijth  of  materials. 

{^)  Class-room  work  of  the  departirent  proper. 

(i)  Dra\vini;j. 

(^1  Ens^incering  lab(»ratory  work. 

(<f)  Mechanic  arts. 

(/)  Visits  to  engineering  works  and  manufacturing 
establishments. 

The  mnst  fundamental  subjects  given  outside  the 
department  are  mathematics,  physics,  and  applied 
mechanics. 

As  Professor  Dalby  pointed  out,  the  course 
of  instruction  in  America  is  very  exactly  laid 
down,  the  students  being  compelled  to  follow 
it  step  by  step.  "  Slight  variations  are  per- 
mitted in  the  form  of  options,  to  use  their 
term,  in  the  later  periods  of  the  course.  But 
whatever  option  is  taken,  the  student  nmst  go 
through  with  it.  He  gets  his  degree  from  the 
gradually  accumulating  results  of  terminal  and 
sessional  examinations,  ending  finally  with  a 
thesis.  He  is,  in  fact,  put  through  a  thoroughly 
well-organised  species  of  educational  drill,  and 
must  work  or  fall  out." 


SUMMARY    OF    THE    COURSE, 

The  work  of  the  first  year  is,  of  course,  mainly 
introductory.  The  Second  year's  course  com- 
prises : — 

(a)  Mechanism, — The  course  includes  a  systematic  study 
not  only  of  the  motions  and  forms  of  the  various  mechan- 
isms occurring  in  machines,  and  the  manner  of  supporting 
and  guiding  the  parts,  independently  of  their  strength^ 
but  also  of  the  design  of  gear-teeth,  and  the  study  of  the 
mechanisms  found  in  modern  American  machine-tools, 
and  in  cotton  machinery. 

\b)  Drawing. — The  students  make  working  drawings  of 
parts  of  machinery  from  measurements,  and  the  drawings 
illustrating  the  class-room  work  in  connection  with  the 
course  in  mechanism. 

(r)  Mechanic  Arts. — Includes  carpentry,  pattern-making, 
and  foundry  work. 

Third  year  : — 

(a)  Applied  Mechanics.— Th\s  course  extends  through 
the  third  and  fourth  years.  In  the  third  year  the  subjects 
taught  are  statics,  dynainics,  strength  of  materials  and 
graphic  statics,  in  the  order  named.  The  calculus  is 
freely  employed  throughout. 

[b)  Vaive-gcars. — This  course  includes  the  study  of  the 
different  types  of  valve-gears,  the  design  of  simple  and 
double  valves  by  the  use  of  the  Zeuner  diagram,  the  study 
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of  the  Stephenson  link,  and  the  working  out  of  the  same  by 
the  use  of  the  skeleton  model  in  the  drawing  room. 

(f)  Steam  Engineering. — The  course  includes  a  thorough 
mathematical  treatment  of  thermodynamics  ;  a  discussion 
•  )f  the  properties  of  gases  and  vapours,  especially  steam  ; 
of  the  flow  of  gases  and  vapours  ;  of  the  injector  ;  of  hot- 
air  engines  and  gas-engines  ;  of  stj;am-eiigines  ;  of  air" 
compressors  and  compressed  air  machinery  ;  and  of 
refrigerating  machines  ;  besides  which  about  one-half  term 
is  devoted  to  the  study  of  steam-boilers,  their  details  and 
accessories. 

[d]  Drawing. — The  course  in  drawing  aims  to  teach  the 
proper  way  of  making  the  necessary  dimensioned 
drawings,  tracings,  and  blue-prints  for  use  in  practice, 
god  shop  systems  being  adopted. 

[e]  Dynamo-electric  Maihinery. — This  course  includes  a 
discussion  in  the  lecture-room  of  the  principal  applications 
of  electricity  to  the  industrial  arts,  and  in  the  laboratory 
of  the  most  important  general  methods  of  commercial 
electrical  testing  of  dynamo  machinery,  and  the  use  of 
the  instruments  ordinarily  employed  in  such  testing. 

[f]  Engineering  Laboratory  Work, — This  work  is  given 
during  the  second  term,  and  is  devoted  to  drill  in  steam- 
engine  tests,  for  which  the  9-in.,  i6-in.,  and  24-in  by 
30-in.  triple-expansion  engine,  and  also  the  ii-in.  and 
19-in.  by  15-in.  tandem  compound  engine,  are  used. 
In  these  engine-tests  the  water  consumption  is  determined 
by  condensing  and  weighing  the  steam  after  it  has  passed 
through  the  engine. 


(.;'•)  Mechanic  i4r/j.— The  instruction  in  mechanic  arts  of 
the  third  year  includes  forging  and  a  portion  of  the 
chipping  and  tiling. 

Fourth  year  :  — 

In  the  fourth  year  the  following  studies  are 
pursued  by  all  students  :  Applied  mechanics, 
machine  design,  steam  engineering,  engineering 
laboratory  work,  hydraulics  and  hydraulic 
motors,  industrial  management,  dynamics  of 
machines,  and  mechanic  arts.  The  industrial 
management  course  involves  a  study  of  the 
organisation  and  relations  of  the  various  depart- 
ments of  an  industrial  establishment,  both  in 
the  office  and  in  the  workshop,  the  conduct 
of  accounts,  the  methods  of  compensating 
labour  and  of  superintendence,  and  a  careful 
study  of  the  effect  on  cost  of  production  of 
different  systems  of  distributing  indirect 
expenses. 

Fourth  year  students  are  offered  four  options, 
of  which  one  is  required,  i.e.,  marine  engineering, 
locomotive  construction,  mill  engineering,  and 
heating  and  ventilating. 
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THE    ENQINEERINQ    LABORATORIE& 

The  engineering  laboratories  fro  testing, 
hydraulics,  and  steam  at  Trinity  Place,  are  very 
completely  equipped,  and  occupy  a  floor  space 
of  about  21,000  square  feet.  The  mechanical 
laboratories  at  Garrison  Street  afford  the 
means  of  practical  instruction  in  the  nature  of 
materials  of  construction,  and  in  the  typical 
operations  involved  in  the  arts.  It  may  be 
mentioned  that  the  carpentry,  wood  turning, 
and  pattern-making  laboratories  employ  some 
forty  carpenters*  benches,  two  circular-saw 
benches,  a  swing-saw,  two  jig-saws,  a  buzz- 
planer,  thirty-six  wood-lathes,  a  large  pattern- 
makers' lathe,  and  thirty-six  pattern-makers' 
benches.  The  founding  laboratory  has  a  cupola 
furnace  for  melting  iron,  two  brass  furnaces,  a 
core  oven,  and  thirty-two  moulder's  benches. 
In  the  forging  laboratory  are  a  power  hammer, 
thirty-two  forges,  seven  blacksmith's  vices,  a 
blacksmith's  hand-drill,  and  power-shear.     The 
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machine-tool  laboratory  contains  twenty-three 
engine-lathes  and  seventeen  hand-lathes,  a 
twenty-four-inch  turret  lathe,  two  machine 
drills,  three  planers,  a  shaping  machine,  two 
universal  milling  machines  furnished  with  spiral 
and  gear-cutting  attachments,  a  universal 
grinding  machine,  a  cutter  and  reamer  grinder, 
thirty-two  vice  benches  arranged  for  instruction 
in  vice  work,  a  twenty-four-inch  standard 
measuring  machine,  special  apparatus  for 
hardening  and  tempering,  and  a  fully  equipped 
tool  room. 

The  accompanying  illustrations,  for  which 
we  are  indebted  to  Mr.  Harry  W.  Tyler,  the 
secretary  of  the  college,  afford  an  excellent 
idea  of  the  extent  and  completeness  of  these 
famous  laboratories. 

NAVAL    ARCHITECTURE. 

The  course  in  naval  architecture  provided  by 
the  Institute,  though  relatively  new,  is  already 
well  grounded  and  established.  Like 
all  the  courses  at  the  Institute  it  gives  in 
addition  to  a  professional  and  technical 
training,  a  good  scientific  and  Hberal 
education. 

The  advantageous  location  of  the 
Institute  at  an  important  sea-port,  and 
near  a  navy  yard,  enables  students  to  see 
ship  and  engine  construction,  and  to 
visit  ships  of  all  types.  This  fact  has 
made  it  possible  to  arrange  for  pro- 
gressive speed-trials,  tests  of  engine  and 
boilers,  and  tests  for  locating  the  centre 
of  gravity  of  a  ship. 

The  department  has  a  collection  of 
complete  sets  of  drawings  of  ships  and 
their  machinery,  both  merchant  ships 
and  warships,  systematically  arranged 
and  catalogued,  which,  together  with 
the  proper  data  concerning  construction, 
power  and  speed,  makes  it  possible  to 
proceed  with  the  design  and  arrange- 
ments of  ships  as  in  actual  practice. 

There  is  a  supply  of  planimeters  and 
integrators  which  the  students  use  freely, 
and  a  calculating  machine  with  which 
they  may  become  familiar.  An  optional 
course  of  lectures  gives  instruction 
in  the  use  of  slide-rules,  calculating 
machines,  etc. 


HANDLING  HEAVY  FREIGHT  IN  RAILWAY  YARDS. 


/^UR  illustration  shows  the  latest  type  of  an 
^^  economical  apparatus  for  handling  heavy 
and  bulky  freight  in  railway  yards.  It 
includes  a  40- ton  Xiles  Overhead  Electric 
Travelling  Crane,  48  ft.  span,  and  a  substantial 
structural  steel  runway  40  ft.  long.  The  crane 
spans  three  tracks,  and  leaves  a  wide  passage 
way,  which  gives  ample  approach  for  teams 
and  trucks  on  one  side  of  the  cars  covered 
by  this  apparatus. 

In  addition  to  the  main  hook,  a  quick-running 
auxiliary  hook  of  5  tons  cai)acity  is  provided 
for  the  rapid  and  efficient  handling  of  light 
loads,  which  performs  by  far  the  greater  part 
of  the  service  of  the  crane. 

The  bridge  consists  of  two  heavy  curved 
girders,  of  box  section.  It  is  driven  longitudi- 
nally on  the  runway  by  motor  located  on  the 
front  girder,  which  is  geared  to  the  truck 
wheels^on  either  side,  the  motion  being  con- 
trolled by  a  foot  brake  in  the  o}>erator's  cage, 
which  acts  directly  upon  the  armature  shaft 
of  the  motor. 

A  foot  bridge  is  provided  the  entire  length 
of  the  span,  with  customary  guard  rail.  The 
bridge  trucks  are  of  built-up  type,  securely 
fastened  with  the  utmost  rigidity  to  the  girders, 
provided  with  heavy  cast  steel,  double  flanged 


truck  wheels  with  treads  accurately  finished  to 
uniform  diameter. 

The  trolley  is  the  standard  type  used  on  over- 
head cranes,  consisting  of  heavy  side  frames 
securely  bolted  together,  and  kept  in  perfect 
alignment  by  a  separator.  All  the  gearing  is 
cut  from  the  solid,  and  runs  encased  in  oil, 
which  gives  the  entire  mechanism  an  unusually 
high  mechanical  efficiency. 

Both  hoists  are  provided  with  mechanical 
and  electric  brakes,  also  circuit  breakers  and 
limit  switches  to  prevent  overwinding  and 
consequent  damage  to  the  crane  or  its  load.  The 
trolley,  operator's  cage,  and  bridge  drive  motoi 
are  of  the  inclosed  type,  affording  suitable 
protection  from  the  weather. 

This  crane  is  notable  because  of  the  extra 
height  of  lift,  which  enables  the  loaded  hook 
to  clear  the  top  of  box  cars  or  other  obstructions 
while  performing  the  functions  of  its  regular 
service  of  loading  and  unloading. 

The  complete  apparatus  was  manufactured, 
installed,  and  erected  by  the  Crane  department 
of  the  Niles-Bement-Pond  Company,  Meadow 
and  Mifflin  Streets,  Philadelphia,  Pennsylvania. 
It  is  installed  in  the  yard  of  the  Buffalo  and 
Alleghany  Valley  Division  of  the  Pennsylvania 
Railroad  Company. 


43-TO\     XILKS     OVERHEXD     ELFXTRIC     TRAVELLIXG 

Used  for  handling  heavy  lailway  freight. 
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NEW    QATE    8AWINQ    MACHINE. 

Messrs.  Edward  G.  Herbert,  Ltd.,  have  recently 
added  to  their  line  of  metal  sawing  machines  a  new 
machine  for  sawing  the  "  gits  "  off  brass  and  other 
castings.  The  general  idea  of  the  machine  is  suffi- 
ciently explained  by  the  illustration.  The  "  git  " 
to  be  cut  is  rested  in  the  angle  of  the  bar  support, 
and  the  operator,  who  has  both  hands  free  to  held  the 
Ccistings,  presses  the  foot  lever  by  means  of  which  the 
machine  is  started  and  the  saw  is  fed  through  the 
"  git."  The  feed  of  the  saw  is  a  gravity  feed,  which 
can  be  checked  but  not  accelerated  by  the  operator, 
who  cannot  jam  the  saw  in  the  work.  The  saws  are 
hard,  of  special  make,  and  \\i\\  cut  the  harder  alloys 
of  copper  and  also  Delta  metal  and  aluminium.  With 
this    machine    "  gits "    can    be    rapidly   cut    off    tlush 


GAJK   SAWING   MACHINE    BY    MESSRS.    EDWARD 
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with  the  casting  without  fear  of  damaging  the  latter. 
"  Gits  "  up  to  I A  in.  diameter  can  be  dealt  with  at  one 
cut,  and  larger  sizes  can  be  severed  by  two  or  more 
cuts.  An  important  feature  is  that  the  saw  stops 
running  as  soon  as  the  treadle  is  released. 

A    DOUBLE    HORIZONTAL     PIPE    FLANGE    DRILLING 
MACHINE. 

The  wonderful  economy  of  modem  machine  ttx)ls^,is 
well  illustrated  by  Mr.  George  Addy's  large  double 
horizontal  pipe  flange  drilling  machine.  This  tcxil 
will  take  pipes  up  to  12  ft.  in  length,  and  48  in.  in 
diameter.  Instead  of  each  hole  being  dealt  with  singly, 
the  pipe  is  simply  dropped  into  the  two  cradles  shown, 
fastened  down,  and  kept  in  the  one  position  until  all 
the  holes  have  been  drilled.  .\s  both  flanges  are  dealt 
with  simultaneously,  much  time  is  saved  the  economy 
resulting  from  the  use  of  this  tool,  when  compared  with 
the  old  system,  being  estimated  at  75  per  cent.  The 
bed,  which  is  of  box  section,  and  of  large  dimensions, 
carries  two  uprights,  each  having  a  drill  head  provided 
with  a  forged  steel  spindle  and  self-acting  variable  feed 
motion.  The  drill  heads  can  be  moved  into  an^*  positi-  »n 
necessary  for  boring  the  bolt  holes  in  the  tlang'is  of 
long  or  short  pipes.  The  motions  of  the  drill  heads  are 
entirely  independent  of  each  other,  and  can  be  run 
separately  or  together.  Two  large  adjustable  V 
blocks  with  jxDrlable  top  cramps  are  provideil  i'^v 
holding  the  largest  pipes,  and  loose  V  pieces  are  iitte<l 
therein  to  accommodate  smaller  pipes. 

If  desired,  one  or  two  loose  adjustable  tables  can 
be  supplied  for  holding  bends  and  ellK)ws,  each  having 
\'  blocks.  These  tables  are  lx)lted  to  the  side  ol 
the  bed  in  suitable  T  slots,  and  are  pinched  along  the 
bed  by  means  of  a  rack  and  pinch  bar.  The  bevel 
yearing  is  amply  protected  by  loose  covers,  and  it  will 
be  noted  that  all  movements  are  within  easy  access 
of    the   operator. 

The  machine  is  also  useful  for  drilling.'  the  ordinary 
work  in   an   engineer's  workshop. 

THE    LIGHTING    OP    WORKSHOPS. 

The  accompanying  illustration,  showing  the  tool- 
room at  the  works  of  the  James  K -ith  and  Blackman 
Company,  Ltd..  is  presented  as  a  g(K)d  example  of  a 
well-lighted  shop.  Tiiere  are  no  windows,  bui  the 
roof  is  of  the  saw-tooth  pattern,  with  lo-lt,  spans, 
having  a  steep  slope  o-  glass  in  the  north  side  of  each 
ndge,  and  a  longer  slope  of  slate  on  the  south  side  ni 
each.     The  view  is,  of  course,  taken  looking  south. 
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to  a  heavy  pendulum  weighing  upwards  of  2  tons,  which 
may  be  ^een  in  the  pit  below  the  apparatus. 

If  this  pendulum  is  caused  to  rock  to  and  fro  while  the 
wheels  arc  revolving,  the  strains  which  are  set  up  in  the 
fabric  of  the  tyres  are  similar  in  character  to  those  which 
tiike  place  in  the  fabric  of  motor-car  tyres  when  driven 
rapidly  round  curves  varying  in  direction. 

Two  50  h.p.  electric  motors  are  employed,  both  of 
which  may  be  used  either  as  a  motor  or  as  a  dynamo. 
Assuming  that  Xo.  i  wheel  is  driven  by  Xo.  I  motor,  and 
that  Xo.  2  motor  is  disconnected,  the  apparatus  is  then 
•'running  light,"  and  if  the  pendulum  is  stationary  in  a 
vertical  po>itioii,  the  conditions  are  then  similar  to  those 
of  tyres  on  a  loaded  car  running  on  a  level  road,  Xo.  i 
being  the  driving  and  Xo.  2  the  front  wheel. 

If  Xo.  2  motor  is  connected  as  a  dynamo,  then  the 
conditions  at  Xo.  I  wheel  are  similar  to  a  loaded  car 
going  up  a  very  steep  hill,  and  the  conditions  at  Xo.  2 
wheel  are  like  those  of  a  loaded  car  going  down  a  very 
steep  hill  with  the  brakes  fully  on. 

By  means  of  special  apparatus  on  the  electrical  switch- 
board, it  can  be  seen  at  a  glance  how  much  electrical 
horse-power  is  supplied  to  motor  Xo.  I,  and  also  how 
much  is  given  out  by  m.otor  Xo.  2  being  run  as  a 
dvnamo  :  and  by  making  allowance  for  friction  of  the 
apparatus,  an  approximate  estimate  may  be  obtained  of 
the  power  absorbed  by  the  tyres,  which  is  very  useful  in 
comparing  different  makes.  A  series  of  jets  of  air 
directed  on  the  surface  of  the  tyres  makes  the  condition 
similar  to  those  of  a  motor  car  travelling  in  the  open  air. 

An  Automobile  Machine  Shop. 

A  battery  wagon  just  completed  by  the  U.S.  Long 
Distance  Automobile  Company,  of  Jersey  City,  XJ.,  and 
delivered  to  the  War  Department  at  Washington,  is  to 
all  intents  and  purposes  a  travelling  machine  shop  of 
automobile  type.  The  machine  as  illustrated  by  The 
Iron  Traiic  Revica^  weighs  about  five  tons  and  is 
propelled  by  a  4-cylinder  24- h.p.  gasolene  engine. 
The  front  wheels  are  48  in.  in  diameter  and  the  rear 
wheels  56  in.  in  diameter,  fitted  with  Firestone  solid 
rubber  tyres.  The  vehicle  has  four  speed  changes  in 
the  forward  direction  and  there  is  a  reversing  gear. 
There  is  ample  supply  of  shelves,  drawers  and  compart- 
ments for  the  storage  of  tools  and  general  appliances, 
and  on  top  of  the  machine  are  placed  the  extra 
artillery  wheels  and  poles  for  the  hoist,  etc.  The  machine 
shop  has  a  lathe,  grindstone,  emery  wheel,  forge,  anvil, 
and  a  dynamo  for  lighting  purposes.  The  wagon  is 
capable  of  travelling  at  a  maximum  speed  of  about  10 
miles  per  hour  with  full  equipment  ot  tools,  etc.,  and  the 
quota  of  men. 

The  Motor  Reliability  Trials. 

The  1,000  miles  Trials  of  n;o3  were  carried  out  under 
the  guidance  of  the  experience  gained  from  the  500  miles 
Trials  held  in  Glasgow  in  i(>oi,  and  the  650  miles  Trials 
in  J902  ;  but  owing  to  the  greatly  increased  trustworthi- 
ness of  cars,  it  was  decided,  moreover,  to  make  the 
conditions  so  stringent  that  only  those  cars  of  superlative 
merit  would  get  through  with  maxinmm  marks. 

Full  details  of  the  marks  gained  will  be  found  in  the 
"Automobile  Club  Journal,"  in  which  it  is  remarked  that 
a  vast  amount  of  very  valuable  knowledge  has  been 


gained  during  the  Trials  ;  for  instance,  marks  were 
allotted  in  proportion  to  freedom  from  dust  raising  in 
order  to  encourage  the  manufacturers  to  pay  attention  to 
this  point,  and  to  afford  an  opportunity  to  the  Judges  for 
obtaining  some  accurate  data  as  to  the  conditions  govern- 
ing the  raising  of  dust. 

A  novel  feature  was  the  taking  of  the  fuel  consumption 
throughout  the  whole  of  the  trials.  In  view  of  the  certain 
early  adoption  of  motor  vehicles  for  the  carriage  of  goods, 
in  which  cost  of  fuel  will  be  an  important  feature,  there  is 
no  doubt  that  it  is  of  extreme  value  to  encourage  makers 
to  pay  much  more  attention  than  they  have  hitherto  done 
in  the  past  to  this  point.  The  marks  were  allotted  on  a 
basis  of  actual  pence  per  ton  mile. 

Association  for  Motor  Van  and  Wagon  Users. 

It  has  been  decided  to  form  an  association  for  motor 
van  and  wagon  users,  as  a  section  of  the  Motor  Union. 
Its  objects  are  as  follows  : — 

(I)  To  represent  the  views  of  motor  van  and  wagon 
users  before  the  Ix)cal  Government  Boards  ;  (2)  To  resist 
undue  restrictions  being  placed  upon  the  use  of  motor 
vans  and  wagons  by  local  authorities ;  (3)  to  consider 
any  claim  for  financial  and  legal  assistance  in  respect  of 
actions  at  law,  either  civil  or  criminal,  in  connection  with 
the  use  of  motor  vans  and  wagons  ;  {4)  to  inquire  into  the 
question  of  tare  weight  of  motor  vehicles  and  other 
questions  connected  with  the  users  of  mechanically- 
propelled  vehicles  for  the  carriage  of  goods,  and  to 
collect  information  respecting  the  use  of  motor  vehicles 
likely  to  be  of  service  to  the  members  :  (5)  to  originate 
and  promote  improvement  in  the  law  from  time  to  time 
directly  or  indirectly  affecting  self-propelled  vehicular 
and  locomotive  road  traffic,  and  to  support  or  oppose 
alterations  in  such  law  ;  (6)  to  popularise  and  assist  the 
development  of  self-propelled  vehicular  and  locomotive 
road  traffic ;  (7)  to  give  information  and  advice,  and 
generally  to  protect  and  extend  the  rights  and  privileges 
of  users  of  motor  vans  and  wagons. 

Side  Slip  Competition. 

The  Automobile  Club  announces  a  side-slip  com- 
petition, which  will  be  held  next  year.  Particulars  of 
devices  to  be  submitted  should  be  forwarded,  with 
drawings,  not  later  than  February  29th,  to  the  head- 
quarters of  the  club. 

In  interpreting  the  results  of  tests,  the  design  of  car  on 
which  the  device  is  tested  as  affecting  side-slip  will  be 
considered.  Consideration  will  also  be  given  to  the 
effect  of  the  device  upon  the  speed  or  resilienc>'  of  the 
tyres  or  power  needed  to  drive  it  ;  to  the  effect  upon  the 
road  ;  to  the  effect  upon  the  life  of  the  tvTe  ;  to  the 
li  ibility  to  dangerous  derangement  or  fracture  ;  and  to 
the  price.  The  cars  will  be  submitted  to  a  Preliminary 
Test,  which  will  consist  of  a  run  on  a  greasy  surface, 
made  up  of  a  twisting  course,  to  be  covered  within  a 
certain  li.ne.  All  cars  entering  for  this  trial  must  weigh 
at  least  tifteen  hundredweight  without  passengers.  The 
Preliminary  Side-slip  Trial  will  take  place  on  a  private 
road  or  track  consisting  of  concrete,  cement,  wood,  or 
some  similar  surface,  covered  with  some  slippery  clayey 
material.  Competitors  whose  devices  may  be  considered 
worthy  will  then  participate  in  the  endurance  test  which 
will  consist  of  a  run  of  not  less  than  five  hundred  miles. 


Coal  Hoisting  and  Handling  Abroad. 


6r 


COAL     HOISTING    TOWFKS    Bl'ILT    liY   THF    C.    W.    HUNT 

COMPANY    VVH     ISK    AT    THK     LINCOLN    ^VHA^F    POWKIJ 

STATION  OF  THF  LOSTON  FLEVATED  KAILWAY  COMPANY. 

and  discharging  it  therein,  is  frequently 
performed  in  twenty-two  seconds. 

The  installation,  shown  in  the  illustra- 
tion, follows  in  general  design,  but  in  heavier 
proportion,  the  standard  Hunt  Steeple  Tower 
Rig,  the  moving  gear  and  coal  cracker  being 
electrically  driven  and  the  hoisting  engine 
direct  connected.  The  towers  have  to 
traverse  overhead  the  whole  length  of  the 
coal  storage  pocket  and  to  move  30  ft.  at  a 
time  without  changing  steam  connection. 
In  this  way  a  single  tower  can  operate  on 
each  hatch  of  a  vessel  in  turn,  or  several 
towers  can  work  simultaneously. 

The  boom,  made  to  fold  up,  for  the  free 
manipulation  of  vessels  with  their  rigging. 
has  an  overhang  of  40  ft.,  and  enables  the 
tower  to  operate  on  coal  steamers  of  the 
widest  beam  ami  largest  dimensions. 

NEW    PLANT    FOR    DURBAN. 

According  to  the  Collurv  Guardian  there  is 
a  prospect  of  increaseti  exports  of  Natal  coa^ 
in  the  ntar  future.  The  Government  have 
recently  restoretl  the  railway  rebate  on 
exported  coal,  and  elaborate  handling 
appliances  are  about  to  be  erected  at 
Durban  and  Delagoa  Bay.  The  plant 
devised  for  Durban  consists  of  two  revolving 
tipplers,  capable  of  taking  trucks  of  40  tons 
or  less  capacity.  In  dumping,  the  coal  is 
discharged  into  a  large  hopper  underneath 
the  wharf,  and  from  it  conveyed  by  a  broad 
belt  up  an  incline  to  storage  bins  specia 
constructeti  of  steel,  and  with  a  total  capacitv 
of  6,000  tons,   the  space  being   divided  into 


compartments,  each  company-  so  desiring  to  have 
the  means  of  keeping  its  own  coal  apart  from 
others.  In  drawing  upon  these  stored  reserves 
a  second  belt  conveyor  is  employed  which 
delivers  the  coal  to  the  cross-conveyor  by 
which  it  is  carried  to  the  ship,  if  necessary 
over  a  vessel  lying  "  second  off "  the  quay, 
and  deposited  through  a  patent  chute  or 
telescope,  in  bunker-hatch  or  hold.  The  capacity 
of  the  device  is  about  500  tons  per  hour,  and  by 
employing  each  of  the  three  distributors  pro- 
vided for.  i.fcx)  tons  of  coal  can  be  handled 
in  a  single  hour.  An  aut()matic  machine 
for  weighing  the  coal  as  it  passes  over  the 
belt  is  ])art  of  the  general  arrangement.  Coal 
can  be  also  loaded  direct  from  the  trucks  into 
the  ship  without  passing  through  the  storage 
compartments,  and  in  such  cases  truck  weights 
are  taken.  The  plant  has  been  designed  to 
be  operated  by  electricity,  but  steam  may  be 
used  if  desired.  The  amount  of  lal>our  required 
to  keep  it  running,  if  electrically  ecjuipped, 
has  been  estimated  at  two  gcxxl  mechanics 
and  live  labourers.  Similar  apparatus  has  been 
designed  for  Delagoa  Bay.  the  cost  involved 
in  each  case  being  estimated  at  /Co.ooo. 


ANOTHER  VIEW   OF  THE   SHOVEL  DESCENDING    INTO 
THE    H.\TCH    OF   A  VESSEL. 


THE    ^'BARTON"    AIRSHIP. 

1)Kscrihp:i)  hv  its  invp:xtor. 


Tin*  iU\v\  |M»int  in  the  "  Haritui  *'  Airship  is  tlie 
inti««l»u  tint!  nl  niovaMo  ain^phiiu's  holwcon 
\hv  iylin«liu.>l  halltxm  and  t-lon^atoil  car.  Tlio  ballDon 
m  iSott.  h»nv;  ami  42  ft.  diaimtor.  with  a  capacity  of 
.'V'.'X"*  cuImc  Icct.  "J  lie  Iranu'work  of  tin*  car  is 
tti.in^uhir  in  scctjun.  t!»o  ajvx  jxnnting  downwards 
to  the  korl.  I  lu-  l>ase  ol  the  triangle  is  i(>  ft.  (>  in., 
the  t\\  ^  sidrs  l>;Mnj4  ."4  It.  in  length.  I'hc  main  structnre 
IS  made  nt  handn^o  of  an  avoraijo  ilianuMcr  of  4  in. 
I  lu'  dock  ctmsists  ol  nine  j^lattonns  jiuniHi  by  light 
luidgeN.  I  he  throe  main  plattv>rms.  which  are  sitnatoii 
in  the  centre.  1h)\v  anii  stem,  are  lor  the  three  5i>-h.p. 
Hnchel  motoi-s.  1  Ijoso  motors  n.*si  on  two  aluminium 
bndgt^s.  rhoio  is  a  thirxl  brivlge  ol  s^^mewhat  dilTerent 
\x\n\\,  plactnl  i^Arallel  to  the  other  bridge  behind  the 
motor,  Those  bndg\»s  spring  ln>m  the  large  Kimlxx>s 
which  form  the  nbs  ol  the  cor.  and  art*  joineil  longi- 
tudiually  to  one  Another  by  stivl  shalts. 

The  mrthoil  ol  vlnve  is  as  follows  :  clutch,  pinion, 
tv\\>  jjrAi- whorls,  twn.>  driving  pullev-^.  Halata  belt, 
two  drtvtitg  puUrv^  iw  |w>|>eller  sJialt.  The  )>inicui 
Axu\    gTAiwhrrU    ato    cx^nipnfsseii    Whitwx^rth    steel. 


antl  the  j)ulleys  of  aluminium  tlosi«;ned  by  thv  "  Un- 
breakable Pulley  Company,"  and  cast  by  Messrs. 
Mills  and  Co.  They  are  tilted  with  jihosphor  bronze 
busies.  The  propellers,  designed  by  Mr.  G.  Walker, 
and  manufactured  by  Messrs.  G.  Wailes  an<l  Co., 
of  tubular  steel  and  gun-metal  unions,  are  six  in  number, 
and  are  placed  laterally  along  the  ship,  one  «.»n  each 
side  of  each  motor. 

The  propeller  shafts  are  carried  in  bearings  in 
aluminium  slipper  plummer  blocks.  These  blocks 
in  their  turn  are  carried  on  four  steel  tubes,  the  ends 
of  which  are  received  in  sockets  in  aluminium  caps. 
These  caps.  t)r  lK)om-ends,  also  have  sockets  at  the 
top  and  bottom  for  stout  bamlK>os  which  are  connecteil 
with  the  upper  aeroplane  frame,  and  the  keel  of  the 
car.  resi>ectively,  thus  forming  a  pentagonal  section 
round  about  the  triangular  section  of  the  car. 

The  three  engineers  are  in  telegraphic  communication 
with  the  helmsman  by  means  of  Bowden  ^-ires,  and 
the  same  are  useti  for  throttling  the  engine  and  working 
the  clutches.  The  aeroplanes  are  thirty  in  number, 
arrangeil  in  three  series,  one  in  front  of  each  motor. 


\  >     X'^^i^iCL• 


The  "  Barton"  Airship. 
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The  framework  in  which  these  aeroplanes  are  held 
is  of  tubular  steel,  and  gun-metal  unions,  manufactured 
by  the  Farringdon  Works  and  Pontifex,  Ltd. 
Each  series  consists  of  ten  aeroplanes,  live  on  each  side 
of  the  deck,  and  actuated  by  the  engineers.  Each 
aeroplane  is  15  ft.  wide,  and  3  ft.  long,  the  front  edge 
being  fixed,  but  the  back  is  capable  of  being  raised 
and  lowered  through  an  arc  of  60  deg. 

The  raising  and  lowering  of  the  airship  is  obtained 
by  means  of  these  movable  aeroplanes,  which  obviates 
the  necessity  of  letting  out  gas,  or  throwing  out  ballast, 
the  only  method  hitherto  adopted.  Longitudinal 
.stability  is  obtained  by  means  of  two  water-tanks 
connected  by  pipes  passing  through  a  motor-driven 
pump.  The  tanks  are  situated  at  the  bow  and  stern 
of  the  ship,  and  are  capable  of  holding  fifty  gallons 
of  water  each.  The  airship  is  steered  by  means  of 
a  rudder  240  square  feet  in  area.  This  rudder  is  on 
the  partially  balanced  principle,  the  pivot  on  which 
It  w'orks  being  two-fifths  from  the  front  edge. 

The  motors  are  cooled  by  means  of  Clarkson's 
radiators,  which  are  attached  to  the  tubular  steel 
booms  behind  each  of  the  propellers.     The  estimate 


of  the  total  weight  of  the  airship,  crew,  water,  petrol, 
etc.,  is  15,700  lb. 

The    \arious   castings   made    by    Messrs.    W.    Mills 
and  Co.,  for  the  airship,  were  as  follows  : — - 


Xo.  of 

Wei 

iiht 

c.'i  slink's 

Dt'scrip:ion. 

of  each 

Dimension-^. 

made. 

casting. 

(^ 

Large  pulleys   ... 

42 

lb. 

2  ft.  3  in.  diameter 
by  7^  in.  broad 
bv  li^  in.  bore. 

f» 

Sinall  pulleys     .. 

22 

" 

I  ft.  3  ill.  diameter 
by  7^^  in.  broad 
bv  2/  in.  bore. 

12 

Boom  ends 

4.> 

" 

2  ft.  r)in.  by  I  ft. 
1  in.  by  10  in. 
over  all. 

6 

Engine    bridges 
(2  castings   to 
each  bridge)... 

4S 

12 

Keeps  for  ditto... 

4^ 
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9 in.  bv  3  in. 
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Gear  bridges    ... 

4^^ 
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Ditto 

6 

Keeps  for  ditto... 

4h 
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2nd.— Birmingham  Association  i)i  Mechanical  Engineers: 

President's  Inaugural  Address. 
4th.— Institution  of  Mechanical   Engineers  :  Graduates' 

Monthly  Meeting. 
5th. — Junior  Engineering  Society  :  General   Meeiing  at 

Swindon. 
7th. — Civil  and  Mechanical  Engineers'  .Society  :  Meeting 

at  Caxton  Hall  at  8  p.m. 

11th. — Edinburgh  University  Chemical  Society:  General 
Meeiing. 

12th. — University  of  Liverpool  Engineering  Society  : 
General  Meeting.  —  junior  l£ngineering  Society: 
Meeting  at  Swindon. —  Institution  of  Civil  Engineers  : 
Ordinary  Meeting. 

13th.— Liverpool  Engineering  Society  .  (leneral  Meeting 
at  the  Koyal  Institution. 

14th. — Birmingham  University  Engineering  Society  : 
Ordinary  Meeting-  Institutionof  Electrical  Kngineers: 
General  Meeting  at  the  Institutionof  Civil  Engineers. 

15th.--City  of  London  College  Science  Society  :  (ieneral 
Meeting.  —  Insliiulion  oi  Mechanical  Engineers  : 
Ordinary  Meeting. 

16th. — North-l'ast  Coast  Institution  of  Engineers  and 
Shipbuilders  :  Graduates'  Meeting. — Manchester  Asso- 
ciation of  Eng.neers  :  President's  Inaugural  Address. 
—  Staffordshire  Iron  and  Steel  Institute  General 
Meeting. 


19th. -Institution  of  Civil  Engineers:  General  Meeting 
at  8  p.m. 

20th.— Liverpool  Engineering  Society  :  General  Meeting 
at  the  Royal  Institution. 

21st.— Hirmingham  University  Engineering  Society  : 
Ordinary  .Meeting.  — Institution  of  Mini  .g  and  Metal- 
lurgy :  General  Meeting. 

22nd.  -Xorth-East  Coast  Institution  of  Engineers  and 
Shipbuilders  :  (ientral  Meeiing.  — Junior  Institution  of 
Engineers  :  Presidential  .Vddress  by  J.  Fletcher 
Moulton,  Ksq  ,  K.C.,  M.P.,  F.K.S. 

25th.— Society  of  Arts  :  Cantor  Lecture. — Edinburgh 
University  Chemical  Society  :  (jeneral  Meeting. 

26th. — University  of  Liverpool  Engineering  Society  : 
General  Meeting. — Junior  Engineering  Society  :  Meet- 
ing at  Swindon. 

27th. -Liverpool  Engineering  Society:  General  Meeting 

28th. — Leeds  Association  of  Kngiiieers  :  General  Meet- 
ing. 

30th.  —  Manchester  Association  of  Engineers  :  General 
Meeting.— Midland  Counties  Institution  of  Engineers  : 
Joint  Meeting  at  Shetfield.— Staffordshire  Iron  and 
Steel  Institute  ;  General  Meeting. 


CATALOGUE    COYER 
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In"  both  these  designs  silver  has  been 
eflectively  inlrodiiced^in  the  case  of  Mt*-ssrs. 
David  Bridge  and  Co„  tn  convey  the  suggestion 
r.jf  frost  covering  the  words  *'  Ice  Crn:>hing 
Machinery*'*  For  this  cover  subdued  colours 
have  tieen  chosen  :  dark  green  forms  the  hack- 
ground,  while  the  centre  panel,  framed  in  silver, 
is  of  a  chocolate  tint  Vor  tiie  title  a  lighter 
shade  of  green  has  been  employed,  and  the 
name  '*  David  Bridge  and  Ct^/'  etc.,  is  executed 
in  silver,  the  whnle  producing  an  appropriate 
and  harmonious  effect*  The  iiilerior  of  the 
catalogue  is  attractively  arranged,  and  it  has 
been  put  togc:ther  with  a  due  regard  to  the 
value  of  time,  the  various  tables,  giving  sizes 
and  prices,  being  clearly  set  fonh,  nnd  the 
whole  catalogue  provided  witli  an  index. 


In  the  pamphlet  dealing  with  Messrs,  Samtid 
Denisoti  and  Son's  Patent  Te:^ting  Machine,  the 
work  of  the  anist  is  thrown  into  relief  ia  siher. 
The  name  is  displaj-ed  in  black,  the  design 
being  a  thoroughly  artistic  conception,  s«d 
reelecting  much  credit  on  the  designer — Mr. 
Sanderson,  of  Leeds,  The  groundwork  is  ot 
a  brownish  tint,  apd  the  hinges,  represented 
on  the  outer  edge,  are  shown  in  black.  Tli* 
smM  silver  shield  at  the  top  bears  the  words 
"  Kngincering  Employers'  Federation,  i8g6.'' 
The  interior  of  the  pamphlet  consists  of  ^ 
sheets  stapled  together,  and  there  are  a  nunil>cr 
ot  cxccHent  iUustrations. 
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LONDON,  December  22nd,  1903. 
Our  New  Battleships* 

The  purchase  by  the  British  Government  of  thc^ 
two  Chilian  battleships,  the  Libfrtad  ami  Constitucion* 
built  respectively  by  Messrs.  Vickers,  Sons  and  Maxitn 
and  Sir  \V,  G.  Armstrong.  Whitworth  and  Co..  Ltd., 
appears  to  have  given  general  satisfaction.  For 
strategic  reasons  it  would  have  been  scarcely  politic 
to  have  allowed  these  two  powerful  fighting  ships 
to  have  been  absorbed  by  a  foreign  navy,  and  they 
have  been  secured^  moreover,  at  j^  1,87 5, 000  instead 
of  the  £2,200,000  previously  asked.  It  is  generally 
known  that  a  man-of-war  is  a  compromise,  and  that 
there  is  a  considerable  divergence  of  opinion  ev^MI 
among  experts  as  to  what  constitutes  an  ideal  battle- 
ship. These  vessels  having  been  designed  outside 
the  sphere  of  our  control  naturally  embrace  features 
which  are  not  altogether  in  accordance  with  the  views 
on  construction  which  prevail  at  the  Admiralty^ 
and  their  acquisition  will  consequently  necessitate 
the  introduction  of  new  ideas,  the  ell:ects  of  which 
will  be  most  carefully  watched.  They  are  poweriully 
armed — the  Ltbertad  has  a  complement  of  forty-six 
guns — and  are  well  armoured,  though  their  armour 
is  not  carried  into  the  bows  in  accordance  with  the 
modem  practice  of  the  Admiralty.  On  the  other 
hand  the  normal  coal  capacity  is  more  circumscribed 
than  is  usual  in  our  first-class  battleships.  The  Liberiad 
has  exceptional  accommodation  for  the  comfort  of 
the  men.  During  her  trials  she  showed  her  ability 
to  steam  at  17 J  knots  an  hour  with  a  coal  consumption 
of  171  lb.  per  i.h.p.,  while  at  the  full-power  trials 
of  six  hours*  duration  the  vessel  ran  six  times  over 
the  measured  mile  on  the  Clyde,  and  developed  a 
mean  speed  of  20*17  knots,  with  the  engines  running 
at  1 58  revolutions,  the  coal  consumption  being  1 73  \h. 
per  i.h.p.  per  hour.  Two  effective  warshipj  are  thus 
added   to   the  navy  at  a   reduced   cost. 

The  Turbine  In  the  United  States. 

The  rapid  development  of  turbine  machinery  in 
this  country  is  likely  to  be  well  seconded  in  America, 
Elaborate  tests  of  the  leading  turbine  engines  have 
been  made  by  a  specially  appointed  Board  for  the 
Bureau  of  Steam  Engineering  of  the  American  Navy, 
and  the  conclusions  of  the  Board  have  been  embodied 
in  two  reports.  It  is  strongly  recommended  that 
turbine  engines  be  installed  in  one  or  two  types  of 
war  vessels,  for  the  purpose  of  conclusively  determining 
their  efficiency  for  general  use  in  torpedo  boats, 
destroyers,  etc. 

The  ftrst  large  set  of  steam  turbines  installed  for 
screw  propulsion  in  the  United  States  being  those 
of  the  steamer  Rei^ohdion,  it  seemed  appropriate  to 
the  Board  to  deal  with  the  general  performance  of 
these  turbines.  They  are  of  the  Curtis  two-stage, 
compound,  marine  type,  reversible  and  condensing. 
Aside  from  the  ordinary  advantages  claimed  for  the 
steam  turbine,  the  most  noticeable  feature  obser\'ed 
was  the  almost  entire  absence  of  \ibration  or  disturbing 
noises  usually  attending  the  running  of  fast-moving 
reciprocating  engines,  and  the  .slight  care  and  attention 
needed  while  in  operation.     The  turbine  engines  were 
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easily  startetl,  stopped  and  reversed,  the  time  re<iuired 
for  each  operation  being  only  that  necessary  for  the 
opening  and  clcmng  of  a  set  of  valves  connecting 
the  turbine  casings  with  the  main  steam  pipes.  Five 
seconds  was  the  maximum  lime  consumed  for  the 
operation  of  reversing  the  motors  from  full  speed 
ahead  to  full  speed  back,  with  two  men  handling  the 
gear,  one  to  each  turbine.  This  may,  however/ be  done 
by  one  man  at  a  slightly  increased  expenditure  of  time. 
Running  full  speed  ahead  with  b<ith  screws,  and 
then  suddenly  reversing  the  engiuei.  the  ship  was 
brought  to  a  !^tandstill  in  abfjut  thirty-lwo  seconds  : 
the  same  conditions  with  one  screw  rt^quirecJ  about 
thirty-eight  seconds.  Simdar  operations  were  repealed 
with  the  vessel  running  at  lower  speeds,  and  about 
the  same  amount  of  time  for  re\^ersing  was  retjuired. 

The  trial  of  the  Parsons  engine  was  made  with  one 
1  .C)Oo-kilowatt  steam  turbine,  built  for  the  Cleveland 
EljTia  and  Western  Railroad.  It  was  of  the  two-stage 
t>T>e,  direct  connectetl  to  the  revolving  field  of  an 
alternating  curren I  generator,  400  volts,  two-pole,  three- 
phase,  5,ocx3  aUtTnations. 

It  was  noletl  that  the  turbine  ran  without  noise, 
the  hummmg  discermble  being  due  to  the  generator* 
Its  rei'oiving  parts,  being  accurately  balanced,  fan 
perfectly  smooth,  without  even  the  shghlest  vibrations. 
It  is  remarked  that,  compared  with  the  reciprocating 
engine,  there  are  fewer  parts  in  the  turbine  that  need 
watching,  and  a  smaller  engine-room  force  will,  in  all 
likelihood,  therefore  suflicc. 

The  space  occupied  by  a  battleship  engine  of  the 
usual  stroke  and  piston  speed  is  approximately  0-75 
cubic  foot  ]*er  i.h.jt.  The  space  required  tor  the  turbine 
(bring! nj^  th«^  cyh inters  close  together  and  ehminating 
the  gi;nerat(jr}  is  about  ofiH  cubic  foot  per  i.h.p..  the 
alxive  bcmg  figured  i»n  n  basis  of  el^iciencv  of  0*85  in 
the  retiiirtKiiting  enKinc.  The  weights  of  the  turbine 
may  be  rut  down  to  jwjme  cxlenl  by  substituting 
steel  camingK  where  now  ciutt-iron  is  used— for  insiaiice* 
in  bed  plate  und  caMin^, 

The  Province  of  Wireless  Telejrraphy. 

The  e.stiiiction  i>f  the  submarine  cable  ser\^ices. 
whieli  at  *jne  time  might  haver  lieeu  supposed  to  lie 
Imminent,  Kccmn  hartlly  likely  to  be  witnessed  in 
f)ur  genenilion,  but  therein  Ntill  a  good  deal  of  ditTerence 
»>f  opinion  un  to  thf  iirovintr  oi  wireless  telegraphy. 
Sir  J.  W<>Ih'  Hjiiry,  iil  Ihv  ret'<ui  ;uiuua1  dinner  of  the 
Institution  of  l.kMrtrical  ICngiueers,  replying.  t»n  behalf 
of  tHegru)ih  enterf»riHe^,  naid  Uiere  were  mm  no  less 
than  ji5,<M>o  mdm  of  tidde  tlmnighout  the  world, 
and  (iinmdr^riibly  mrjrr  than  half  were  British.  The 
capitid  held  In  \\Hn  eounlry  iu  cable  entcTprise  was 
^lo.oorj.ooi^  Hiul  lhi<  internatiomil  niejisages  with 
(ireid  Hritain  inimbern«l  more  than  iot>.tioo,titx>  words 
per  anniiui,  of  whhh  one  filOi  were  tiovemment  and 
rrewp*  MM  H4ng»'»i,  A*  lo  till'  |>«^ssibditiets  of  wireless 
teU'^fji|ihy,  fir  Vit^ldfd  to  no  *tne  in  his  interest  in 
that  fn^huiMug  •mbjeei,  but  he  would  jxiint  out 
Ihrd  (hi*  l':niterii  Ti'h'griiph  Comjmny  had  five  cables 
Jroin  C'orri^vidl,  iiiul  nl  Ihikv  htmrii  they  dealt  with 
15,00*1  witfAm  pi'f  hiiur  There  were  forty  cables 
which  liHiih«^d  ^.n^Uitd,  iut  hiding  the  gigantic  net- 
wrirlt  of  HiftlU  \mmUnu  eub!e?«.  and  if  other  cables 
w«rf«  wtttUiti^  III  I  hi*  miHU'  rate  they  woul*l  arrive 
Ht  II  (otiil  of  Mo,inM»  woolx  )i»'r  liour.  which  was  i-^iual 

b*     !'.<-'•     --..J..    ...     li'MiTN    t»er    minute.      I.et 

ll>''"  f  worth  being  l»ombarded 

Itito  r   there  lui  i*ftual  iHunbiird- 

m»id  bom  forri^n  ((miiif|»*ii.  The  prrmpect  was 
iip|jiilhM|{,  Mm  riMofil  of  itii*  table  enltrprifte  »ince 
IS|0«  mmn  (fM«  nml    httU^  mble  wa«  laid  oci^ei  %\w 


English   Channel,    and    since   aUmt    forty    years    age 

when  the  first  cable  was  laid  across  th'-  \'orfli    Xfl^nri 

was  a  great  one.  and  when  it  was  coti 

developments  were  brought  about  chi-  i 

by  the  enterprise  of  their  own  countrymen,  iUtir  ft^ui< 

was  one  of  which  they  might  well  feel  proud. 

Nobody  will  be  inclined  to  quarrel  with  thi 
ments,  but  we  hope  that  wc  may  in  time  br 
proud  of  wireless  telegraphy,  which  is  likely  t* 
of   incalculable  service,    in   directions   not    nec« 
opposed   to  the  cable  companies.      An  instance 
utility   to   the  mariner  was  recently  affordetl    by 
accident  to  the  American  steamer  Kroonland.  rn 
for    New    York,    which    disabled    her    steartng    geafr 
about   150  miles  west  of  the  Fastnet.  and  hail   lo  piil| 
back  to  (^ueenstown. 

The  saloon  passengers  speak  in  the  highest  lenns  ot 
praise  of  the  utility  of  the  Marconi  wireless  tcV  -r--^^  • 
with  which  the  liner  is  fitted,  and  of  tlie  facil 
which,    when   the   accident   occurred,    the     p^ 
were  able  to  communicate  with  their  friends  in  Enp 
Scotland,    and     the    Continent,    and    even     Ata*     _ 
and   get   replies    before    the    Irish   coast    was    sigbt^iS^ 
The  accident  occurred  in  the  middle  of   the  day. 
communication  was  at  once  made  with   the 
station  at  Crookhaven.     Captain  Doxrud  was 
accordingly  to  send  messages  to  the  chief  :         ^       T  tl 
American  Line  at  Antwerp  stating  the  1;  ttie| 

damage  to  the  steering  gear  of  the  steanu, , 
be  would  have  to  abandon  the  idea  of  pr^ 
the  western  vo>^e.  Within  an  hour  and 
message  was  receiveti  by  the  captain  from  the  aKtrnisj 
instructing  him  what  lo  do,  and  at  once  the  Kr^^mlani  { 
was  headed  for  Queenstown.  Three-fourths  of  the| 
total  number  of  the  saloon  passengers  and  a  gpodli 
number  of  the  second  cabin  sent  mes&agies  to  thciri 
friends  in  various  parts  of  the  world,  and  replies' 
were  received  even  from  the  Continent  b<?forc  the 
Fastnet  w^as  sighted. 

life  and  Limb  on  American  Railways. 

The  Interstate  Commerce  Commission  lias  jml] 
issued  its  quarterly  accident  statistics  for  the  period 
ending  June  30th.  1905,  and  to  quote  a  leathng 
American  journal,  it  certainly  "  cannot  be  said  that 
they  are  in  any  sense  gratifying.*' 

♦"  As  for  the  totals — oxer  5.500  ktlh?d  outright  and 
nearly  4G.000  injuretl.  only  the  casualty  records  of  rh^ 
greatest  battles  in  histor>^  will  serve  as  a  comparison.  * 

The  figures,  as  compared  with  the  previous  ye^. 
show  a  melancholy  increase  all  along  the  line,  though 
It  is  only  fair  to  say  that  this  is  partly  to  be  ascritied 
to  the  growth  of  traffic,  and  particularly  to  the  presence 
in  the  service  of  an  usually  large  proportion  of  inex- 
perienced men,  who  liave  been  employed,  owing 
to  the  unprecented  volume  of  traffic.  The  actu^ 
figures  are  as  follows  ;— 


Passe  n^gcrs— 
In  tram  accidents 
Other  causes 

■4( 

Killed. 

157 

167 

697 
U3 
104 
557 

a,ai9 

02. 

Ifljltr-' 
3 

Total 

Employees— 
In  train  accidents 
In  oiupling  accidents   .,. 
Ovci  head  obstruction,  etc 
Falling  fnim  cars,  etc,  ,.. 
Other  causes 

Total 

6,975 

6440 

2,78» 

9^ 

20.7ii9 
45.977 

b.QgQ 

1,0::' 
6}  - 

5>7n 

Gntnd  total 

5.5>l 

3^" 

I 

I 

I 
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It  is  shown  that  only  *>ne  in  three  of  those  killetl. 
ad  about  one  in  four  of  those  injvired,  were  in  train 
ccidents.  Falling  from  moving  trains  or  casualties 
vhile  getting  on  or  of},  is  the  most  frequent  cause 
uf  death  to  botli  passengers  and  employees  in  the 
States.  During  the  year  under  review,  both  collisions 
md  derailments  increased  in  number  greatly  as  com- 
ared  with  1902. 

A  Blue- Book  has  been  issued  containing  returns  of 

accidents  and  casualties  as  reported   to    the   Board  of 

Trade    by     tlie     several    railway    companies     in    the 

Dnited   Kingdom   during  the  six  months  emleil   June 

130th,    190J?,    together   witli  refK>rts   ot  the    inspecting 

lofiicers,  assistant  inspecting  ofticers,  and  sub-inspectors 

|of   the  Railway  Department   to   the   Board   of   Trade 

apon    certain    accidenti?    which     were   inquired    into, 

\ccidents  to  trains,  rolling  stock ,  permanent  way,  ^tc,» 

aused  the   death  of  four  persons  ami  injury  to   368 

ersoTts.      The     total    nurabei    of    personal   accidents 

eported  to  the  Board  of  Trade  by  the  several  c<jmpanies 

iuring  the  six  months  amounted  to  607  persons  killed 

nd  8,683  injured. 

The  New  Imperial  College  of  Technology. 

The    annual    dinner    of    the    Institution    of    Mining 
nd  MelallurjMiy.   afforded   the  President  of  that   Insti- 
tution   (Mr.    Henning    Jennings)    an    opportunity    of 
lealing    with    the    technical    education    question,    and 
oi  showing  the  part  which  that  institution  has  taken 
ad    is    taking    in    connection    with    the    movement. 
Explaining     the     circumstances     under     which     the 
auncil  are  centring    their   adv^ce  and   aid    upt>n   the 
|Jloyat  School  of  Mines,  he  said  they  felt  that  the  work 
d£  reorganisation  should  not  be  done  on  a  little  patch- 
vork  system,  but  on  great  broad  hnes,  and  thus  they 
bad  welcomed  the  great  scheme  now  on  foot  for  the 
organisation  of  a  great  new  Imperial  College  of  Tech- 
nology at  South  Kensington.     They  felt  satished  that 
if  such  a  scheme  were  estal>lishe<l,   the  claims  of  the 
Itrengthenetl    and    perfecleti    Royal    School    of   Mines 
jfor   recognition    could    not    be    ignored,    and    that    it 
vould    not    be    blotted    out,    but    only    strengthenetl 
and   x-ivified.     They  also  realise    that    at    the   present 
ime  the  organisers  of  the  larger  scheme  could  not  be 
ssisted  by  detailed  discussion  or  advice  from   ihem, 
it  was  evident  that  the  first  step  to  be  taken  was 
projierly    arrange    the    managerial    and    tinanicaJ 
aes  with  the  Government  donors,  antl  the  amalgamated 
iucational  institutions.     They  underst<.wd  that,  when 
|his    organisation    weis    complete,     detailed    technical 
ivvce    would    he   eagerly    sought,     from     all    other 
professional     societies     which     the     various     branches 
pf   the   new  college   might   eml:jraceK     Thus   they   felt 
Ihat  the  most  efficient  way  in  which  they  could  help 
vard    this   great,    good   cause   at    present    was   by 
iving  faith  and  patience. 

In  the  same  way  public  subscriptions  to  the  Bessemer 
femorial  had  not  yet  been  energetically  solicited. 
it  was  not  considerctl  well  to  do  so  until  the  main 
aes  of  the  larger  scheme  with  which  it  was  combined 
tiad  been  more  defined.  The  interest  in  the  movement, 
bough  at  present  allowed  to  lit*  dormant,  w^as  still 
itense  and  vital,  and  that  institution  had  showm  its 
elief  in  the  final  outcome  of  the  scheme  by  promising 
am  its  funds  an  appropriation  of  one  thousand  guineas. 
He  would  in  no  way  attempt  to  set  forth  the  relative 
atisticsC  connected  with  the  technical  education 
Epf  Germany,  the  United  States,  and  this  country. 
This  had  already  been  done  by  abler  voices  and  pens 
tiao  his.  The  point,  however,  that  he  desired  to 
tiphasise  regarding  these  statistics  was  tliis  :  that 
by    creating    one    great    technical    centre    for    higher 


education  in  this  country,  they  need  not  fear  that 
they  should  be  overtloing  the  business  in  comparison 
with  other  countries  ;  in  fact,  in  the  case  of  the  London 
Polytechnic  schools,  which  had  done  and  were  doing 
such  great  go<^)d  work  for  the  artisan  classes  by  their 
wonderfully  ethcient  night  school  courses,  the  highest 
r  lurses  in  this  new  college  should  only  be  regarded 
a>  a  goal  and  prize  for  their  best  talent,  and  thus 
stimulate  and  not  injure.  Other  existing  technical 
institutions  should  also  not  be  alarmed^  for  it  seemed 
to  him  that,  by  focussing  public  intert*st  and  making 
a  great  success  at  one  centre,  they  should  only  be 
recruiting  interest  and  funds  for  the  whole  structure 
of  technical  education  in  the  kingdom.  It  seemed 
to  him  that  the  new  institution  should  draw  its  supply 
of  students  from  both  the  strugpling  and  the  prosperous, 
and  for  tins  purpose  scholarships  and  judicious  aid 
of  all  kinds  must  be  given  to  the  struggling. 
The  prosperous  should  Ik*  attracted  to  it,  not  as 
to  a  new  playground,  or  a  soft-hearted  influence 
centre,  but  should  l>e  made  to  feel  that  it  was 
a  real  training  ground  lor  battle,  where  their  mental 
muscles  could  be  made  strong*  cjuick,  and  tlexible 
for  the  strenuous  and  exacting  struggle  that 
was  before  this  nation  in  connection  with  industrial 
matters. 

The  Mosely  Commission. 

It  is  remarked  by  an  influential  American  journal 
that  the  recent  visit  id  the  British  Commission 
investigating  American  methods  of  technical  education 
brings  to  the  front  a  very  serious  question  as  tf>  the 
value  of  that  which  they  have  found— "That  technical 
instruction  in  Fingland  is  in  a  highly  unsatisfactory 
state  admits  of  httle  doubt  ;  it  is  quite  certain  also 
that  the  Commission  liiscovered  here  some  admirable 
institutions,  but  did  they  find  a  welbdefined  methorl 
of  education  which  might  fairly  be  said  to  be  common 
to  American  technical  schcx:»ls  ?  We  think  not.  and 
on  the  contrary,  if  their  investigations  were  at  all 
as  thorough  as  they  were  intended  to  be,  they  assuredly 
found  that  American  institutions  were  on  all  sorts  of 
plaaes  of  usefulness  and  representing  all  sorts  of 
educational  ideals,  English  technical  instruction  is 
essentially  a  developme'it  of  the  trade-school  idea. 
very  useful  in  itself,  bu'  tar  from  being  ?J14nclusive 
in  its  functions.  Here  the  trade  school  as  such  is 
almost  an  unknown  quantity,  and  so  far  as  it  liere 
exists  is  of  comparatively  recent  growth.  That  it 
may  be  useful  when  intelligently  managed  the  cor- 
respondence schools  which  have  assumed  some  of  its 
functions  bear  witness  ;  but  they  cannot  be  regarded 
as  a  sequent  part  of  our  general  educational  system, 
which  is  based  as  regards  technical  instruction,  on  the 
small  university  using  that  term  in  its  American 
signification  of  an  institution  in  which  all  sorts  ot 
things  are  taught.  The  main  work  of  technical  instruc- 
tion in  this  country  is  done  by  the  '  land-grant  * 
colleges  under  State  supervision  and  founded  originally 
to  provide  instruction  in  '  agriculture  and  the  mechanic 
arts/ 

"  In  many  instances  the  instruction  in  agriculture 
has  been  separated  from  that  in  the  mechanic  arts» 
and  the  latter  has  been  merged  in  the  general 
work  of  a  State  University  ;  but  it  is  an  impressive 
fact  that  technical  study  has  been  in  every  State  of 
the  Union  backed  up  by  a  strong  local  appreciation 
of  its  necessity-  It  is  in  response  to  this  sentiment 
that  courses  in  engineering  have  been  developed, 
and  because  of  its  representation  of  local  necessities 
that  they  have  taken  the  various  forms  in  which 
they  now  appear." 
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MONTHLY    NOTES   ON    NAVAL    PROGRESS    IN    CONSTRUCTION    AND    AR^LAMENT. 

RY 
N.    I.   D. 


THE  purchase  by  this  countn,^  uf  the  two  battle- 
ships I  Abe  r  tad  and  ConstitucwH  building  in  this 
ountry  for  Chili,  and   the  decision  of   the  Admiralty 
Ito  use  the  design  of  the  King  Edward   I'll,  class  for 
I  the  tliree  battleships  to  be  bnilt  in  the  Government 
'dockyards,    has    aroused    a    further    discussion    upon 
3esi^  and  cognate  matters.     Tn  this  Magazine.  al>out 
Ithis  time  last  year.  I  discussed  the  relative  importance 
[of    the    qualities    aud   attributes  required    in    design. 
^ whether    for    battleship,    cruiser,   or    other    purposes, 
and   showed  how  they  should  he  combined   to  make 
[tip    what    I    called    battleworthiness.     It    is    well    to 
remember,  when  discussing   questions   of  design,  that 
Jcxperts   are   not    agreed    altogether   as    to   the   exact 
'Mion    that    these    qualities    or    attributes    should 
to  one  another  in  the  various  classes  of  vessels, 
is  is  not  to  say  that  there  is  no  general  consensus 
af  view  as  to   the  predominance  of  certain  qualities 
[for   certain   classes,    but    rather    that    the   divergency 
yt  opinion  is  one  of  relative  quantity.     Everyone,  it 
imay  be  assumed,  would  place   the  quality  of  oflence 
first  in  a  battleship  design,  whereas  in  a  cruiser  speed 
vould  be   the  hrst  quality  looked   lor  by  mam.     It 
'is  true  that  a  certain  school  have  recently  shown  an 
inclination  to  place  speed  in  a  battleship  more  promi- 
nently  forv^'ard    than    had    previously   been    the   case, 
3ut  it  seems  fairly  obvious  that  it  is  of  no  great  account 
ko  be  able  to  bring  your  ship  speedily   to  the  point 
'of  action  if,  when  she  arrives  there,  she  is  inferior  in 
Dwer  of  offence  to  the  vessel  by  which  she  is  to  be 
pposed.     Similarly    seaworthiness,    which    I    take    to 
a  combination  of  elements  including  steadiness  as 
gun  platform,  and  a  reasonable  amount  of  habita- 
(>i]ity  for  tht  crew  a:s  well  as  merely  sea  keepini^  ability, 
I  of  recent  years  taken  a  higher  place  than  formerly. 
The   ct^ntrast    presented    by   the  outwartl   appearance 
^f   our    modern    battleships,    and    those    for    example 
■  the  "Admiral  *'  class  demonstrates  clearly  the  move- 
ment in   this  direction.     It  has  been  said,   and  with 
ome  truth,  that  in  endeavouring  to  obtain  the  greatest 
>ssible   steadiness  as   a   gun   platform,   and    at    the 
sime  time  the  greatest  amount  of  seaworthiness,  the 
laval  constructor  has  to  reconcile  two  fundamentally 
pposed    qualities,    since    the    more    Hvely    vessel    is 
aerally  the  more  stable  ship.     In  some  tables,  which 
give  below,  t  have  endeavoured  to  show,  by  means 
figures,  the  qualities  of  v^arious  classes  of    battle- 
ips.     And  although  it  would    be  a  mistake,  as  Sir 
iTilliam  White  has  so  lucidly  and  conclusively  demon- 
itrated,    to   use   these   ligures   alone   for   the  purpose 
comparing  one   class  of  sliip   with  another,    they 


should  at  least  be  valuable  for  the  purpose  of  indi 
eating  the  trend  of  opinion  in  the  various  countries. 

The  method  followed  in  the  tables  given  below 
is  to  arrange  the  different  types  in  order  of  age,  the 
date  given  being  that  at  which  the  vessels  were 
presumably  designed.  It  has  seemed  better  to  use 
this  date  than  that  uf  launch  or  completion,  because 
't  is  obvious  that  unless  modifications  are  made  in 
the  elements  of  the  vessel  during  building,  this  is 
the  right  date  to  use  fur  purposes  of  comparing  design. 
Secondly,  displacement  is  a  measure  of  capacity ; 
it  is  obvious  that  where  there  is  large  cliscrepancy 
in  displacement  there  must  have  been  sacrilices  of 
s*ime  kind  in  the  smaller  vessel,  and  moreover,  if  in 
the  smaller  vessel  there  is  also  found  to  be  a  prepon- 
ilerance  of  any  particular  attribute  over  the  corre- 
sponding quality  in  the  larger  vessel,  so  much  greater 
must  have  been  the  sacrifice  in  other  directions. 
Bearing  on  this  question  three  important  factors 
require  consideration.  These  are  coal  capacity,  coal 
consumption  and  speed.  The  coal  capacity  of  a  type 
IS  tJifiicult  to  determine  with  precision.  We  are 
generally  given  two  amounts :  the  bunker  capacity 
at  the  normal  displacement  of  the  vessel  and  a  larger 
amount,  which  is  generally  described  as  the  maximum, 
and  which,  if  the  vessel  carried  it.  would  presumably 
increase  her  displacement  and  therefore  affect  b^itli 
her  consumption  and  speed.  The  coal  consumption 
at  various  speeds  would,  if  included,  have  considerably 
increased  the  space  require*<l  for  the  tables.  It  has, 
therefore,  been  omitted,  but  it  should  certainly  be 
taken  into  account  in  comparing  design.  The  speed 
given  in  every  case  is  that  for  which  the  ship  and  her 
machinery  was  designed,  except  where  such  speed 
was  not  attained  on  triaL  Some  vessels  have,  doubt- 
less, exceeded  their  designed  speeti — the  Ubertad,  for 
example,  is  reported  to  have  attained  over  twenty 
knot5 — but  to  introduce  these  trial  speeds  would  require 
also  a  description  of  the  circumstances  and  conditions 
under  which  they  were  accomplished.  In  regard 
to  armour,  the  maximum  on  barbettes  and  secondary 
batteries  has  been  placed  in  the  tables,  but  here, 
again,  merely  an  indication  is  given,  for  no  real  com- 
parison of  defensive  power  can  be  made,  until  Ihe 
amount  of  area  protected  and  the  total  weight  assigned 
to  protection  are  accurately  knoi^Ti.  Turning  to  gun 
power,  instead  of  enumerating  the  guns,  the  weight 
of  broadside  has  been  substituted.  This,  however, 
should  be  supplemented,  not  only  by  the  range  and 
penetration  of  the  guns,  but  by  data  very  diflicuH 
to  obtain  respecting  the  supply  of  ammunition^  and 
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tlie  iptf  oi  aaaiod  fire  and  the  nature  of  the  protection 

Tie  93tf0^r9  fcnaris  should  indicate  how  difficult 
tt  iiw  akovly  b|r  means  of  statistical  tables,  to  arrive 
^  Mtf  Ttal  caDBDpanson  of  design  :  the  point  aimed  at 
ha»  TBMher  been  to  show  the  line  of  relative  improve- 
ncBi  aad  the  tendency  to  advance  in  one  or  another 
qsalitr  among  the  many  iK'hich  are  considered  desirable 
aad  evcB  essestial. 

ORKAT    BItlTAIM. 

Ba^ttleships, 


at  tinier,  been  mooted  in  comparisons  made  betwe«  I 
British  ships  and  ships  built  in  this  country-  lor  foreigii  J 
Powers  may  t>e  settled. 

Armoi;r£D  Cruisers. 


mmnt     'Capacity 


London 

(i8$8-tS99» 

(1899-1900) 

Ltbfrtad     . . 
(1899-1900) 

Queen 

(1900-1901) 

K i fig  Edwatd  VI L 

(1901-1902) 


tofis. 


tons, 
900 


2.000 
900 


2.000 
800 


S(K«d. 


1 

BrtKid. 

fH, 

ms. 

12 

6 

4*ti2 

II 

19.0  f —  4.0,-5 

t    6 


1,000 

900 

2.100 

o«o 


:.O00 


18.5 


From  the  abi^ve  tigiirc*  It  ts  shown   that   the  dis- 
placement ol  our  ImUlenhips  is  gradually  increasing. 
and    with    il    an    iiwri'rtse   m    all    the   other   attributes 
i»f  the  shin.      I'ht^  contrail   lu'twecn  the  displacement 
til    t!u'   Lihrrtad  and    the   other    British  ships  is   ver>- 
slrikinn,  but   it  will  be  siH*n   thni   it  carries  with  it  a 
great    (hminolioii    in    tlic    weiKhl    of    bruadside    and 
presqnmbly  u\  other  matiers  not  so  apparent.     Com- 
mring  lh<*  wn^hl   til  tint.il   ttnnwn  on  one  hpiadside 
by  the  Lihi'tttui  and  ihe  hitn'  liJuiud  \'IL,  it  is  note- 
worlliy  tlial  Jl  wc*Hublraf.t  ti*itn  \n*\h  shi|isthe  heaviest 
^unn.  wr    Imd    that    {ho    Itiojthidc   ol    the   secondarv" 
battery  ol  {\\v  Kntt;  /'.Wtf'dfi/,  cunsii^tmg  of   two  9*24n.. 
five    6'in.»    ami    nevcn     j-m.    guns«    give$  us  a   total 
of    It 34;  lb,,    wIuireiiH    in    the   lAhtriad  the  secondary 
battery  of  w-ven  ;'5-in.  and   seven  14-pounders,  gives 
1.487  lb. »    n    diHerence    of    140  lt>,    against    the    A'rit^* 
Edward,  and    111  in  ditfrrente  ih   still   more    marked   if 
the  liRldc'i   Kinm  on   ImtU  !»ideA  art  r^uhtracted ;   then 
thr    h'tftK    f'.ttwfird   can   t>nlv    thrs>w    7^10  llx   of   metaJ 
tn   I.4IMJ  iiMjii  Ihr  t  ihrfttvf, 

Tht'Ti*  liti'  Hi*in\'  oilirr  matter*  in  csonnection  ^ith 
a  c/nnprtriw»n  bptwifn  the  t.ihethtd  and  the  Admiralty 
di'^lgiiM  whU  h  rri|u1ii*  elucidation.  For  example,  an 
liniN)rtnfM  (hiIuI  conce^nt*!  the  height  At  which  the 
7'^4n^  «ufi«i  of  *ho  Ltth'ftnd  an*  iMirrie^i  abo%ie  water, 
11  nd  I  hi'  poMd  Hilly  *d  their  u*e  in  a  heaivni'  seaway. 
tltn  hitM'ti  id  Oietie  guns,  and  |>Ariieu1arly  (d  that 
|M«f  ||i>n  mI  ill**  t  luui*  which  i**  outside  the  vessel,  ts 
tMiiKidcfiiMv  MMirr  than  ii*  the  c«»se  with  the  6-in. 
gijim  iiiiih'il  IH  l'.n^tis«h  >ihipi-s  t'nid,  thenelore. 
thin  «htii  rtitd  hnr  MNter  Unw*  U^cn  trieil  at  sea  tinder 
VrtrybtK  i^'udllloMH  Home  nnceriumty  will  exist  alx>nt 
thrir  iMtw*»»>*  id  (»llence  ax  cectain  circumstance*. 
jliiiibHt^A     Mew    I  hill    tlir    Adnurallv    have    aciintred 

II  '  t*   Ihwy    wift    »eit<»   Hie  op|yirtunity   tn  te«t 
1'  'ii|MllV  with  vr%iiC»U  »d  liovernment  drstgUv 

III  ^Fn,   .Miy   nttiiiy   liuiKUtitnt   .jut^liini*  which   have. 


N»ine  and  Programme, 


msfhtee-      Coat    1  -,^.        § 

I  _    _|_  _<_ 

tons,   I  hn&is,     in. 


Crtssy* 

(1S98-1899) 

Kent 

(1899-1900) 

Drake 

(1900-1901) 

Dfoonskire 
(1901-1902) 

Duke  of  Edmhur^k 
(1902-1905) 


800 


[  21.0 


9.800   I  I   25.0       — 

!  i.Goo  » 


i 


\  1*250 

14.100    23.0     — 

2,SOO   I 

8oo| 

10,700    I  —        23. 2y     

'  1.600  ,      6 

I  i«ooo  I     d 

t3»SSC»  1  220  '  — 

2,500  ^ 


As  between  the  Kent  and  the  Dn\msktre  the   ad* 
tional  displacement  is  principally  devoted  to  iaLteast^il 
protectfon.     ihe    ditierence    in    wd;ght    of     broadsjil'i  ] 
l)eing  small.     On  the  other  hand  the  Duk^  of  Kdt  nt-urc*' 
with    a    slightly  less    displacement    than    the    X>r«Jbr.] 
has  increased   protection   given    to   the  ship    and 
increase  in  gun  jxiwer.  with  a  possible  loss  in 
although  it  is  hoped   that  the  result  on   trial 
t>ettcr  than  that  estimated. 

As  a  result  of  the  recent  manoeuvres  we  have 
told  that  the  Admiral ty  incline  to  a  policy  of  elinunatinf 
ail  the  smaller  classes  of  cruisers,  retaining  the  heavy 
armoured  ships  of  which  the  Duf:^  of  Edinimrgk  i* 
the  latest  expression,  and  then  descending  to 
class  of  scouts  which  are  yet  under  construe 
It  is  evident,  looking  at  the  above  tables,  that  greaM 
gun  power  is  now*  considered  a  desidermtnm, 

FRAtiCE. 

Battleships. 


DiiiilBcc-      Coal 
mcttL      OanKi^ 


Sp^mA. 


ij~d 


i^7«S. 

Urns. 
S20 

knos 

Hi. 

J.^ 

11.052 

18.0  1  . — 

(1897-1808^ 

f.lOO 

S20 

i.i 

SHffwnt 

\  i$o  f 

3.P 

(tS98-l?99> 

'"                  ^ 

Rfpnhhquf 

i4.*o; 

-■-    --,-,sM 

(1COI-IQ02) 

I  -                        6  ! 
1  i«.0      — 

1 

, . 

t4*92? 

4«3i 

^^-tQ05) 

i.8?o                \     &\       1 

In  France  the  dispLicemeat  ol  the  battleship  < 
on  an  increase,  and  without  any  coiTesponding  advaaf 
in  the  other  elements,  with  the  exception  of  gun  powe 
Tile  L*hf*1<  class  are  to  be  armed  with  ten  7^in*| 
in  pUoe  of  the  eighteen  6*4-10.  which  the  Hg^ 
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will  carr>%  and  an  addition  will  be  made  of  eight 
3-9-111.  The  disposition  of  the  guns  is  slightly  different, 
because,  instead  of  a  couple  of  6-4-in.  guns  in  each 
of  the  six  turrets,  one  7'6-in.  will  be  mounted,  in  each» 
while  four  others  of  the  same  calibre  will  be  in  case- 
mates. Thus  another  instance  is  given  of  the  little 
regard  which  is  paid  to  homogeneity  in  the  French 
[fleet. 

Armoured  Crittseiis. 


Name. 

Displace- 
meat. 

Coil 
Capadty 

Speed. 

S3 

in. 

Broad- 
lide. 

torn. 

ions» 

knots. 

tbs. 

1,400 

6 

Jeanne  d'Arc 

11,329 

23.0 

— 

843 

1806 

2,100 
1,020 

5 

6 

Montcalm  , . 

9.517 

21.0 

^- 

838 

(1897-1898) 

X.600 
880 

4 

KUhef 

7.700 

21.0 

Si 

6S7 

(l»98-i899) 

r,200 
970 

7i 

Marsaillaise 

10,014 

21.0 

869 

(1899-1900) 

1.590 

1.320 

5 

Victor  Hugo 

f2,sso 

22.0 

1.554 

(1901-1902) 

2,100 

s 

6 

Ernest  Ri'nan 

i3.S<52 

2,300 

23.0 

1,345 

(1902-1903) 

6 

As  compared  with  the  British  cruisers  the  French 
annoured  ships  show  an  approximation  in  point  of 
displacement  and  m  speetl,  but  the  weight  of  bmadside 
fire  of  the  latest  tApi^e  is  considerably  less  than  that 
of  the  Dt4kc  of  Edinburgh  of  about  the  same  tonnage. 
This  is  owing  to  the  fact  that  the  British  vessels  carry 
six  9*2-in.  guns,  whereas  the  Ernest  I^initn  is  only 
provideti  with  two  guns  of  similar  calibre.  Nor  is 
the  balance  redressed  by  any  corresponding  increase 
in  the  number  of  guns  of  smaller  calibre. 

OERMANY. 

Battleships. 


^ 

Wd£bl 

Name. 

Dlsptace- 
ment 

Coal 
Capacity 

Speed. 

i 

at 
Hroad- 

1 

hfwtsT 

< 

in. 

•kie. 

torn. 

tons. 

ibs. 

700 

10 

Wittrisbach 

11,800 

18.0 

— 

^*777 

(1898-1899) 

1.450 
700 

6 
10 

Braunschweig 

13,200 

18.0 

— 

^*028 

(T900-1901) 

t«6oo 

5* 

in  point  of  age  and  displacement,  the  Wittehbach 
class  may  be  compared  with  the  Libertad,  but  the 
latter  ship  thrown  a  heavier  weight  of  metal  owing 
to  h^  being  provided  with  7"5*in.  guns  in  place  of 
5'9-in.  as  in  the  German  ship.  The  latter  also  will 
^m  hardly  compare  in  point  of  speed   with   ilie  ChiUan 


design.  In  Cfermany,  however,  the  same  tendency 
cxcurs  to  increase  displacement  and  armament,  even 
at  the  sacrifice  of  speed  and  protection. 

Armoured  Cruisers. 


Weleht 

Name. 

Dispbce-       Coal 

Sp«cd. 

of 
Broad- 

1 

< 

aide. 

tons.       tons. 

knots. 

m. 

lbs. 

950 

6 

Prim  Heinrich 

8,950 20.0 

— 

I.SI3 

(1807-1898) 

1,500  ' 

4 

950 

t> 

Prim  Adalbert      .. 

9.050     21.0 

— 

i,Sl6 

(1900-1901) 

1,500 

4 

Germany  has  not  yet  essayed  the  construction  of 
many  armoured  cruisers,  nor  have  those  in  hand  shown 
that  increase  in  dispLicement  which  is  to  be  found 
elsewhere.  But,  although  the  tonnage  of  the  three 
ships  of  the  Prim  Adalbi-rt  class  is  about  the  same  as 
that  of  the  British  A>«r,  the  German  armament  works 
out  to  nearly  twice  the  weight  of  that  of  the  English 
vessel,  her  heaviest  guns  being  of  8  2-in»  calibre^  and 
those  of  the  second  size,  5*9'in-  instead  of  3-in.,  as  in 
the  English  ship.  This  increase  in  weight  of  broadside 
has  been  obtained  without  apparently  a  diminution 
of  protection,  but  probably  with  a  loss  in  speed. 

RUS8IA. 

Battleships. 


^      VVelnht 

Name. 

Displace- 
mi-nL 

Coal 
Capacily 

Speed. 

i       or 

<    ' 

aide. 

tons. 

tons, 

1.000 

kmts. 

tn, 

t 

Ibs^ 

Retvisan 

12,700 

18 

— 

3.434 

(i897-i89») 

2,000 

5 

Tavritckesky 

12,500 

670 

18 

-     3-676 

(i897-i«9«) 

900 

5 

Tsareuitch 

r^itoo 

18 

—    3.51& 

(1898-1899) 

1*350 

1,250 

6* 
10 

Borodino    . . 

13.600 

18 

^,V^ 

(1898^1899) 

2,000 

6 

Joatin  Zlatoust 

12,500 

— 

l» 

II 

4.13^ 

Pmel  I 

16.350 

— 

18 

_^ 

(1902-1903) 

According  to  the  most  recent  reports  about  the  new 
Russian  battleships,  those  which  are  to  be  built  in  the 
Baltic  will  be  very  similar  in  design  to  that  of  the 
Edward  VII.  class.  In  tonnage  and  in  speed  they  are 
apparently  to  be  aUke,  but  no  trustworthy  particulars 
in  regard  to  armament  have  yet  come  to  hand.  Of  the 
vessels  to  be  btiilt  in  the  Black  Sea,  they  are  apparently 
with  some  moditications,  similar  in  design  to  the 
Tavritckesky.  The  condition  of  service  of  the  vessels 
built  in  the  Black  Sea  doubtless  finds  expression  in 
the  design  chosen  for  those  ships.  If.  as  is  likely, 
the  British  Government  is  in  possession  of  the  design 
chosen  for  the  Imperator  Pavel  I.,  it  may  be  that 
this  knowledge  had  its  effect  upon  the  decision  recently 
arrived  at  to  build  three  more  ships  of  the  King 
Edward  VI J.  class. 
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Armoured  Cruisers. 


c 

Weight 

Displace 
ment. 

Coal 
Capacity 

Speed. 

< 

of 
Broad- 
side. 

tons. 

tons. 

knots. 

in. 

lbs. 

1 

800 

6 

..    12,336 

2,500 
750 

20 

4j 

7 

1,197* 

. .  1     7,800 

22 

— 

952 

1 

1, 100 

— 

3 

— 

Name. 


Gromoboi 
(1897-1898) 

Bayan 

(1898-1899) 
New  Design 

(1903-1904) 

♦  Does  not  include  six  47-in.  guns  which  one 
authority  says  are  carried  but  which  others  omit. 

Particulars  of  the  design  of  the  new  armoured 
cruiser  which  Russia  is  reported  to  be  about  to  build 
in  the  Baltic  are  yet  wanting.  It  is  noteworthy, 
however,  of  the  Bayan,  that  on  a  displacement  some- 
what less  than  that  of  the  Kent,  an  armament  is 
carried  of  two  8-in.  guns  and  eight  6-in.  as  against 
the  fourteen  6-in.  in  the  English  ship.  The  Devonshire, 
a  modified  Kent,  carries  a  very  similar  armament  to 
the  Russian  cruiser. 


Battleships. 


Name. 

Displace, 
ment 

Coal 

Capacity 

'knots. 
18.6 

19.0 

18.0 

16.0 

18.0 

1 

Broad- 
side. 

Maine 
(1898) 

New  Jersey 
(1899) 

Connecticut 
(1902) 

Idaho 
(1903) 

Kansas 
(1903) 

tons, 
12,300 

14.948 

16,000 

1 

13.000 

1    16,000 

tons. 
1. 000 

2,000 
900 

1,900 
?,ooo 

2,200 
1.750 

2,000 
900 

2,200 

in. 

12 

6 
II 

6 
10 

7 
12 

10 
12 

10 

lbs. 
4.242 

5.584 

5.530 

5.309 

5.530 

The  discussion  upon  design  which  has  for  some  time 
been  carried  on  in  the  United  States  resulted,  as  is 
well  known,  in  two  types  being  chosen,  the  smaller 
of  which  may  be  said  to  take  the  place  of  the  larger 
armoured  cruisers  now  building  elsewhere.  Another 
subject  of  controversy  was  the  system  of  superposed 
turrets,  originally  tried  in  the  Kearsarge  class,  and 
reappearing  in  the  New  Jersey  ships.  Recently  it 
is  said  to  have  been  shown  that  the  turret  structures 
of  the  Kearsarge  and  Kentucky  are  weaker  than  is 
thought  to  be  entirely  satisfactory,  and,  as  a  result, 
the  similar  structures  of  the  New  Jersey  class  will  be 
strengrthened.  But  it  is  in  point  of  weight  of  broad- 
side that  the  American  ships  are  most  conspicuous. 
How  this  is  obtained  on  the  displacement  and  without 
loss  of  speed  or  neglect  of  protection,  has  not  been 
explained.  Possibly,  an  investigation  and  comparison 
with  our  standards  of  the  elements  brought  together 
in  the  Libertad  may  throw  light  on  this  matter. 


Name. 


Milwaukee 
(1900) 

California 
(1900) 

Tennessee  . 
(1902) 


Displace- 

Coal 

ment. 

Capacity 

tons. 

tons. 

650 

9.700 

1,500 

900 

13.680 

2,000 

1.4500 

900 

2.000 

Speed. 


knoti. 


Weight 

01 
Bruad- 

sirie. 


tn. 

4 
22.0   ,  — 

'     4 

6 
22.0     — 

5 

9 
22.0     —   I  2,954 

■     5 


lbs. 
926 


1.826 


In  point  of  age.  the  Tennessee  class  compares  with 
the  British  Du'^e  of  Edinburgh.  With  a  displacement 
one  thousand  tons  heavier  and  considerably  stronger 
protection  for  the  heavy  guns,  the  weight  of  broadside 
is  more  than  900  lb.  in  excess  of  that  thrown  by  the 
English  ship.  The  Tennessee  carries  four  lo-in.  guns 
to  the  Du\e  of  Edinburgh's  six  9-2-in.,  but  the  dis- 
parity in  this  respect  is  made  up  by  an  additional 
six  6-in.  guns  in  the  United  States  cruiser  as  well 
as  twenty-two  3-in.  I  have  indicated  above  other 
points  for  comparison  with  foreign  vessels,  but  the 
gradual  progress  in  the  American  designs  is  clearly 
indicated  by  the  figures  in  this  table. 
JAPAN. 

Battleships. 


Name. 

Displace- 
meat. 

Coal 
Capacity 

knots. 

in. 

w^.ht 

Broad- 
side. 

tons. 

tons. 

lbs. 

1,100  1 

14 

Hats  use 

15,000 

18.0 

—     4.240 

(1896) 

1,400 

6  , 

1,000 

14 

Asahi 

15,200 

18.0 

— 

4,240 

(1896) 

1.400  1 

6 

700 

14  ! 

Mikasa 

15.200 

,   18.0 

—    4.225 

(1897) 

1.500  1 

6 

It  is  unnecessary  to  add  to  the  information  afforded 
above.  We  are  told  that  a  new  programme  is  in 
course  of  consideration,  if,  indeed,  it  is  not  already 
settled,  and  we  may  be  sure  that  the  Japanese  will 
not  fail  to  take  advantage  of  all  that  has  been  learnt 
by  other  countries. 

Armoured  Cruisers. 


Name. 


Displace- 
ment. 


Coal 
Capacity 


Speed. 


Wdcht 

Broad- 
side. 


Asa  ma 


tons.        tons.   I    ons.      in.     lbs. 

'     600  1  '     6    ^ 

9.750     '  22.0  '  —  I  3o^8 


(1897) 

1.200 
600 

1 

6 
6 

Yakumo 

..!      0,850 

20.0 

— 

3"56S 

(1897) 

1, 100 

. 

6 
6 

Azuma 

. .       9.436 

1 
21.0   1 

^.368 

(1898) 

1 

6 

!l«^ 

700 

6 

Idzumo 

..       9,800 

20.75! 

— 

3:?^ 

(1898) 

; 

1.600 

1 

6 

SHIPBUILDING  NEW5. 


he  Outlook. 

By  the  time  these  lines  are  in  print  the  shipbuilding 
returns  of  the  year  i^ill  have  been  completed.  But 
while  we  write  the  tigures  are  not  available,  sa  comment 
on  the  business  of  the  pasi  year  must  be  deferreil 
until  next  month.  From  the  returns  we  have  received 
up  to  the  end  of  November  it  seems  evident  that 
the  output  of  the  shipyards  in  1903  will  pr<:)ve  to 
have  been  cgnsiderably  short  of  that  of  igo2,  by« 
e  should  say,  'hot  less  than  100,000  tons*  Perhaps 
en  as  much  as  200,000  tons,  inasmuch  as  the  Scotch 
rd,  up  to  the  end  of  November,  was  88,500  tons 
of  the  corresponding  ele%'en  months.  And 
tland  all  last  year  was  much  busier  than  the  other 
hipbuilding  centres.  Latterly,  however,  it  did  seem 
as  if  more  new  contracts  (and  they  are  not  ven,,'^ 
umerous,  after  ail)  have  been  booked  on  the  North- 
East  of  England  than  by  the  Scotch  shipbuilders. 
But  it  is  noteworthy  that  maiiy  of  the  Scotch  ship- 
builders do  not  report  the  contracts  they  receive 
for  small  craft,  which  go  to  swell  the  year's  tonnage 
without  appearing  in  the  monthly  reports  of  orders 
booked.  Thus  it  is  that  the  year's  total  usually 
es  out  above  the  estimates.  Again,  Lloyds*  official 
turns  of  the  vessels  "  under  construction  **  may 
include  a  lot  of  the  same  tonnage  in  the  reports  of 
two  years.  There  are,  for  instance,  cases  of  vessels 
uQched  In  rgo2  which  might  have  been  completed 
sent  to  sea  in  that  year,  but  which  have  been 
up,  untinished,  in  builders'  hands.  Such  vessels 
appear  in  the  tonnage  '*  under  construction  ** 
both  years,  though  not  in  the  builders'  returns  of 
unches. 


with 
^Kbooli 
^Bcam< 

^^etu] 


Sarpected  Orders  Diverted. 
The  year  icx>4.  then,  opens  with  no  great  promise 

the  shipbuilding  world.     Some  of  the  large  yards 
Uy    equipped    for    the    building   of    large    liners 

I  warships  will  be  tolerably  well  off  for  work  for  i^me 
^months  to  come,  even  if  they  book  no  new  contracts, 
hut  even  with  them  there  is  the  disappointment 
caused  by  the  decision  of  the  Admiralty  to  build 
the  three  battleships  of  the  1903  Naval  Programme 
ID  the  Doctv'ards,  instead  of  by  contract  as  originally 
intended.  Thus,  three  yards  are  deprived  of  expected 
orders.  However,  tliree  other  ships  which  were 
to  have  been  laid  down  in  the  dockyards  in  1904 
wiU,  in  place  of  them,  be  given  out  to  contract,  the 
present  change  having  been  made  to  keep  the  staff 
nf  ihe  Dockyards  together  and  well  engaged.  The 
< ordinary  yards  given  up  to  the  pn^duction  of  cargo 
boats  and  smaller  craft  \vi]\  be  poorly  employed, 
and  it  is  to  be  feared  that  some  of  them  will  have  to 
be  closed  altogether  if  there  is  not  an  access  of  new 

t orders  soon.     And  of  that  there  is  not  much  proba- 
ty  in  the  state  of  the  freight  market  and  the  growing 


depression  in  general  trade.  But  one  can  never  tell 
A  political  turn-up  in  the  Far  East  or  in  South  America 
may  cause  a  sudden  demand  for  shipping.  There 
are,  happily,  no  symptoms  of  labour  disturbances 
at  the  ojiening  of  the  year*  The  men  in  the  East 
Coast  shipyards  seem  to  have  made  a  \'irtue  of  necessity 
and  acceptf<l  the  reductions  of  five  per  cent,  askett 
by  the  employers  last  month,  and  the  men  in  the 
marine  engine  shops  now  forbear  to  press  for  an  advance 
in  vie>**of  the  slackness  iti  other  branches  of  engineering 
in  which,  a  whde  ago,  they  had  opportunity  of  alterna- 
tive employment. 

Shipbuilding  Costs. 

Shipbuilding  costs  are,  of  course*  down  a  good  deal 
as  compared  with  the  beginning  of  last  year.  Steel 
ship  plates  have  been  retluced  to  ^^5  los.  in  the 
North  of  England  and  in  Scotland,  and  angles  are 
dowTi  to  £^  to  £5  7s,  6d.  With  cheap  pig  iron  (and  hema- 
tite is  lower  proportionally  than  ordinary  iron),  and 
with  the  probability  of  American  and  German  plates 
being  soon  on  offer,  the  prospect  is  rather  of  cheaper 
shipbuilding,  yet  somehow  shipowners  do  not  look 
so  much  for  lower  costs,  which  they  admit  to  be  low 
already,  as  to  better  prospective  employment  for 
their  vessels.  Steamers  of  large  size  have  recently  been 
contracted  for  at  as  low  as  £$  12s.  6d.  per  ton  dead- 
weight, a  price  on  which  the  builders  can  have  no 
margin.  It  is  probable,  however,  that  there  will 
be  some  run  on  turbine  steamers  this  year.  The 
example  set  by  the  Allan  line  (whose  sea>nd  turbine 
boat  is  to  be  built  by  Messrs.  Alexander  Stephen  and 
Sons.  Ltd.,  Linlhouse,  Glasgow,  as  a  sister  ship  t^ 
the  one  being  built  by  Messrs.  Workman,  Clark  and 
Co.,  Belfast),  will  doubtless  be  followed.  Indeed, 
during  the  last  month  of  1903  Messrs.  Wm,  Denny 
and  Bros.,  rd  Dumbarton,  had  on  hand  contracts  for 
live  large  turbine  steamers  for  the  Colonies. 

Increase  of  Mapitlme  Disasters. 

The  past  year  has  been  a  pretty  severe  one  uptm 
underwriters,  not  only  in  this  country  but  also  in 
France  and  Germany,  Indeed,  so  much  insurance 
has  been  transferred  to  this  country  of  late  that  it 
almost  looks  as  if  French  and  German  underwriters 
were  scared.  The  Bureau  Veritas  have  pubhshed  a  hst  of 
maritime  disasters  reported  during  the  month  of  October 
concerning  all  tiags.  Of  sailing  vessels  reported  lost, 
there  were  1 1  American,  1  Argentine,  z  Brazilian. 
J3  British,  5  Danish.  2  Dutch.  5  French,  3  German, 
3  Italian,  19  Norwegian,  j  Portuguese.  4  Russian, 
1  Spanish,  12  Swedish,  3  Turkish — total  105.  Of 
steamers  reported  lost  there  were  2  American,  2 
Austrian,  17  British,  i  Chilian,  t  German,  5  Italian, 
1  Japanese,  3  Norwegian,  1  Swedish — total  33,  The 
St.  Lawrence  season,  which  closed  at  end  of  November 
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ast,  was  open  in  u>o2  to  December  8th,  In  1903 
the  casualties  were  numerous  in  spite  of  the  imprave- 
ments  in  the  channel  which  the  Canadian  Government 
liave  effected.  There  were  fifteen  accidents  there 
altogether,  and  two  of  the  vessels — the  .\foniertw  and 
the  Topaz — became  total  wrecks.  In  IQ02  there 
were  eleven  casualities,  \ivith  no  total  losses,  and  in 
1 90 1  there  were  five  straadings,  also  without  total 
losses.  In  1900  the  casualties  numberetl  five,  and 
only  four  of  the  boats  were  salved.  Thus,  1903 
was  a  good  deal  worse  than  its  two  immediate  prede- 
cessors, while  it  must  also  have  been  worse,  from  a 
monetary  point  of  view,  than  the  three  years  pre- 
ceding 1901. 

The  Baitic. 

The  launch  of  the  largest  ship  in  the  world  by 
Me&ins,  Harland  and  Wolfi.  Ltd..  Belfast,  for  the 
White  Star  Line  of  the  Morgan  Combine,  was  briefly 
alluded  to  in  the  December  number  of  Page's  Magazine. 
The  Bailie,  as  she  is  named,  is  not  only  the  largest, 
but  is  also,  in  many  respects,  the  finest  vessel  afloat* 
The  new  vessel  will  have  accommodation  on  the  same 
lines  as  the  CeUtc  and  the  Cedrk,  but  more  com- 
modious. The  general  arrangement  is  similar  to 
these  vessels,  a  continuous  shade-deck  runnmg  fore 
and  aft.  with  three  tiers  of  deck  houses  and  two 
promenade  decks  above.  On  the  upper  promenade 
deck  is  the  first-class  smoking-room  and  library, 
and  the  two  houses  below  contain  the  deck  state- 
Rjoms,  The  first-class  dining  saloon  is  on  the  upper 
deck,  anrl  all  the  first-class  accommodation  is  amid- 
ships* Immediately  abaft  the  first -class  is  the  second- 
class  accommodation,  and  also  a  comfortable  smoking- 
rtx>m  and  library  for  this  class.  The  third-class 
passengers  arc  provided  for  abaft  the  second-class, 
and  to  a  limitetl  extent  at  the  fore  end  of  the  vesseL 
A  great  feature  in  this  accommodation  is  the  large 
number  of  state-rooms  of  two,  three  and  four  berths, 
and  the  commodious  and  comfortable  dining-rooms. 
There  is  accommodation  for  nearly  three  thousand 
passengers,  l>esides  quarters  for  a  crew  nf  about  three 
hundred  and  fifty.  The  decorations  are  artistic  and 
the  appointments  handsfime  and  luxurious.  In 
addition  to  the  ordinary  state-rooms,  there  are  suits 
of  bed,  sitting  ami  bath-rocmis,  also  single-berth 
slate-rooms.  As  in  the  other  large  steamers  of  this 
tj^Lje,  one  of  the  most  notable  features  in  the  BaHic 
is  the  ^rand  dining  saloon,  situated  on  the  upper  deck, 
and  extending  the  fuU  width  of  the  ship.  75  ft.  It 
contains  seating  accommodation  for  three  hundred  and 
seventy  people.  The  first-class  smoking-room  antl 
library  are  also  fine  apartments,  and  the  second-class 
public  rooms  are  elegant  and  comfortable.  The 
heating  and  ventilating  arrangements  of  the  ship  are 
most  complete,  and  the  Baltic  will  be  tilted  with 
mnches  and  other  loading  and  discharging  arrange- 
ments of  the  latest  and  most  efficient  type.  There  will 
l>e  large  refrigerating  chambers  for  the  carriage  of 
chilled  L)eef,  the  machines  for  working  these  being 
an  the  CO,j  method.  The  engines  are  arranged  on 
the  "  V>alanced  "  principle,  which  practically  does 
away  with  vibratum*  The  twin  engines  and  twin 
screws  afford  another  element  of  safety  to  the  sliip 
and  passengers,  and  the  possibility  of  danger  is  reduced 
to  a  minimum.  The  Baltic  is  to  be  ready  for  the 
summer  service  of  the  White  Star  Line, 

Shipbuilding  Ancient  and  Modern. 

Mr.  John  Ward,  F.S.A.,   in   his   remarkably   complete 
btKik»  *  Greek  Cuius  and  Their  l^arent  Cities/"*  has  an 

*  Published  by  John  Murray.    25s.  net. 


interesting  reference  to  the  shipbuilding  of  the  Ancients. 
as  contrasted  with  the  products  of  our  modern  yarda, 
"  There  is,"  he  says,   **  a  description  of  the  wonderful 
ship  built  by  Archimedei^  in   the  pages  of  Athenarus,  an 
historian  or  anecdote- monger  of  Naucralis,     This  ship 
was  so  large  Ihat.  like  WmGreat  Easicrnoi  modern  tunes, 
she  *  stuck  '  when  they  tried  to  launch  her.     Whereupon 
Archimedes  devised  his  screw,  used  it  as  a  means  of  pro- 
pulsion^  and  launched  the  huge  vessel  eiisily.     But  the 
strain  had  made  the  big  ship    leak,  and    she   became 
water-logged.     Another  development  of  his   wondroui 
screw,  and  she  was  quickly  pumped  dry^  and  the  leaks, 
no  doubt,  were  caulked  securely.    This  ship   had  real 
gardens  of  great  extent,  a  wrestling  ground,  rooms  full 
of  pictures  and    stiituary,    floors    of    tesselated   marble 
decorated    with    subjects    from    Homer.      It    possessed 
barracks  for    soldiers    and    stabling    for    cavalry,    and 
carried,     besides    an  enormous    cargo    of    graiti,  eight 
fortified  lowers.     When    it    was   completed  there  was 
no   harbour   in  Sicily    fit    to    hold    it,   and    so    Hieron 
made  a  present  of  the  costly  toy  to  Ptolemy  Philadelphus 
of  Egypt.     We,  unfortunately,  do  not  know  its  measufc- 
mcnts,  but  it  must  have   been   a   monster,  and    was   the 
greatest  ship  the  world   had  ever  seen.    Ptolemy  h^d 
also   built  a  great  vessel,  of  which  we  liave  meaanre- 
mentSj   but    the  Syracusan  ship  eclipsed  it.     Ptolemy'* 
ship    wae   425    feet    long   and    (>o  feet   beam,    72  feet 
deep,  and  t^eems  to  hnve  been  a  vessel  of   war  ;  while 
Hieron's    was    intended   to    carry    grain— there    was  a 
famine  in  Egypt,  and  he  sent  the  ship,  full  of  grain,  to 
Alexandria. 

It  is  worth  noting  the  size  of  the  Ct'Bi\\  the  greatest 
ship  of  our  time,  built  in  Belfast  in  1901.*  Its  designer, 
the  Right  Hon.  W.  J.  Pirrie,  LL.D.,  has  given  me  the 
following  particulars  :  Length,  700  feet  ;  breadtb« 
75  feet ;  depth.  49  feet.  The  Misplacement,*  when 
full  load  draught,  is  37»7"oo  tons.  Messrs.  Haiiand  and 
Wolff  have  not  as  yet  ,'ntroduced  gardens,  statuary,  or 
wrestling  grounds,  into  their  vessels,  hut,  no  doubt,  tboi^ 
may  come  in  time, ' 

Palmer  Shipbuildiog  Yard. 

The  cver-incrcasing  dimeas'^ons  of  modem  vessels 
have  necessitated  corretspondin^J  chiin|»es  in  the  ship 
yards. 

The  Palmer  Shipbuilding'  and  Iron  Company  have  lately 
completed  the  work  of  lengthening  ihcir  berths.  Thef 
have  rearranged  their  engine-shops^  oius  enabling^theiti 
to  add  the  space  hitherto  occupied  by  t.^e  machine->hop 
to  the  ahipymd.  while  new  shops  for  joiiA.crs  and  cabinet 
makers  have  replaced  the  buildings  des^^royed  by  hr 
These  will  rank  among  the  finest  in  the  vvcV'ld. 

The  btnlding,  which  is  in  three  storeys,  h3^  a  length  » 
ig6ft.,  the   sawpit    underneath  being  70ft.  long,   68  ft* 
wide,  and  10  ft.  deep.    A  new  and  spacious  ^iiecting  shof 
has  been  constructed,  with  every  facility  for  dealing  will 
an  increased  volume  of  work.  k 

The  Armadmie  Cantie.  \ 

The  Union  Castle  Liner  Anmuialc  Castle,  ^ne  of  th< 
largest  mail  steamers  built  on  the  Clyde,  recenj^^y  ^*iilf« 
on  her  first  voyage  to  South  Africa,  having  <,omplcle< 
a  series  of  satisfactory  speed  trials.  The  ne}w  vcsse 
possesses  a  gross  tonnage  of  12,1173  ;  her  horscVr^'^'*''''  * 
12,500;  and  her  speed  will  be  some  17  knots,!  •'Ithougl 
she  is  capable  nf  doing  more  ;  while  the  vessel  \has  beel 
very  lu.xuriously  fitted,  so  that  first-class  passu  pg*^»^»  «*' 
route  lor  Soulh  Africa  may  lack  no  material  Icomfort 
Thorough  provision  has  also  been  made  for  the  Weeds 
secotid  and  third-class  passengers. 

The  Kcnilworth    Casili,    a    sister   ship   to   thtk  Arm^ 
dalc^  is  being  built  by  Messrs.  Harland  and  Wolff 


*  This  designation  was  correct   when  the  voiunie  first  !*PI 
The  f.».  B»liic  now  holds  the  record.— Ku.  i 
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An  Electrical  Method  of  Straightening  Wire. 

Amongst  the  %^arious  ingenious  temporary  expedients 
which  tht  writer  has  seen  employed  in  electrical  works 
he  calls  to  mind  a  method  of  straightening  badly  kinked 
wire  which  is  prcbably  unique.  Some  old  iirmature  wire 
had  been  thrown  on  one  side  as  only  fit  for  the  scrap-bin^ 
but  it  happened  to  be  just  the  gauge  required  for  a 
particular  purpose  in  the  test -room.  The  following 
method  was  therefore  adopted  to  straighten  it  :  One  end 
was  attached  to  a  wooden  bench  and  the  other  fastened 
to  a  stout  piece  oC  wot>d  which  was  held  by  an  assi.stant. 
A  large  current  was  then  sent  momeiitarily  through  the 
ivire  from  a  set  of  accumulators  and  al  the  same  moment 
the  assistant  gave  it  a  good  sharp  pull,  the  result  being 
a  beautifully  straight  piece  of  wire.  It  was  no  doubt 
reduced  in  diameter*  bat  so  slightly  as  to  be  practically 
imineasurable . 


pi 


Reducing  Size  of  Copper  Wire. 

There  is  just  a  possibilily  that  the  above  method  could 
be  employed  for  reducing  the  gauge  of  copper  wire^ 
because  whatever  change  takes  place  m  the  diameter  will 
be  equal  right  through  the  full  length  of  wire.  In  case 
anyone  thinks  of  patenting  the  idea,  the  writer  may  say 
it  was  employed  at  Ihe  Electric  Construction  Company 
quite  six  years  ago. 

It  may  be  mentioned  that  it  is  a  very  real  convenience 
|1o  be  able  to  reduce  the  gauge  of  wire  occasionally.  In 
T large  dynamo  manufacture,  for  example,  it  often  happens 
that  in  the  larger  gauges  of  shmit  wire  the  proper 
^  diameter  to  give  the  requisite  number  of  ampere  turns 
^Kcomes  l5ctvveen  two  standard  gauges.  The  usual  course 
^Bunder  these  circumstances  is  to  wind  the  coil  with  two 
^ffsi/es,  that  is  the  next  sizes  larger  and  smaller,  propor- 
V  lioning  the  turns  of  each  for  the  required  re^JsLince. 
^fc  There  h  an  obvious  objection  to  this  in  that  the  joint  in 
^B-the  interior  of  the  coil  is  a  possible  source  of  trouble,  and 
^r  it  is  also  so  easy  for  the  winder  to  put  on  an  incorrect 
'      number  of  turns. 

Waste  of  Copper  Wire  in  Electrical  Factories. 

Amongst  the  other  economies  which  might  be  effected 
in  a  dynamo  manuiacturing  works  is  the  using  up  of  old 
material,  such  as  armature  and  transformer  iron,  and 
particularly  copper  wire.  etc.  The  latter  is  always  a 
source  of  great  loss  ;  for  example  a  tield  coil  will  be 
%vound,  and  afier  being  varnished  and  dried,  the  cotton 
covering  breaks  down  under  test,  I  have  actually  seen 
such  wire  carelessly  unwound^  quite  spoiling  it  for  use 
again  and  put  in  the  copper  scrap-bin.  As  it  cost  probably 
over  a  is.  a  pf>und,  and  as  scrap  only  fetched  3d,  a  pound 
there  wzs  naturally  an  enormous  loss  at  the  end  of  tlie 
year.  Nowadays,  of  course,  such  wire  will,  in  many 
cases,  be  carefully  unwound,  stripped  of  its  insulation, 
and  then  re-covered.  Every  dynamo  works  worth  Ihe 
name  should  have  a  stripping  and  cotton  covering 
machine. 

Ma^rnetic  Steel  Stampings 

The  using  over  again  of  mild  steel  stampings  for 
armatures,  transformens,  etc.,  is  not  easily  dealt  with, 
because  the  design  of  dynamo  machines  changes  so 
rapidly.  Now  that  sizes  are  becoming  more  standardised, 
however,  it  may  be  possible  to  arrange  to  use  such 
stampiftgs  over  again,  after  they  have  been  well  annealed. 

In  the  case  of  static  transformers,  it  is  recognised  that 
after  a  few  years  it  pays  to  dismantle  the  transformer 
core»  and  carefully  anneal  the  stampings  so  as  to  bring 
them  back  to  their  original  hy-steretic  state,  For»  what- 
ever statements  transformer'  manufacturers  and   other 


may  put  forward  as  to  iron  being  obtainable  which  will 
not  show  ageing  loss,  it  is  a  moral  certainty  that  every 
transformer  must  deteriorate  in  time.  Of  course,  some 
iron  goes  off  more  rapidly  than  others  ;  in  fact,  there 
seems  to  be  much  uncertainty  about  the  whole  question 
of  magnetic  steel  or  iron. 

It  seems  to  the  writer  that  this  and  other  similar  in- 
vestigations should  be  undertaken  by  the  lUHtitution  of 
Electrical  Engineers.  Such  activity  w<iuld  be  more  in 
keeping  with  the  Institution  than  aping  at  Trades 
Unionism  by  circularising;  Town  Clerks  on  questions  of 
what  ts  and  is  not  etiquette. 

Wanted  a  New  Steel 

It  is  a  well-known  fact  in  the  building  trades  that 
certain  kinds  of  stone  have  the  valuable  property  of  being 
easily  worked  when  freshly  quarried,  and  which  become 
quite  hard  after  they  have  weathered  some  time.  Other 
natural  materials,  such  as  slate  for  example,  appear  to 
po^Nsess  something  oi  this  property,  and  the  tvriter  is  not 
sure  that  it  cannot  be  traced  lo  the  metals  present  in  the 
material.  Now  why  should  not  steel  or  meLils  of  similar 
nature  be  invented  which  would  be  capable  of  being 
easily  worked,  but  which  would  improve  in  strength  and 
rigidity  after  having  been  exposed  to  air  or  water,  or  say 
by  being  temporarily  enclo^ied  in  the  fumes  of  certain 
gases  t 

The  **  Electrically  Driven  "  Centrifugal  Pump* 

The  development  of  the  design  and  rise  of  the 
centrifugal  pump  to  it^  present  position  of  importance  has 
synchronised  almost  e.xactly  with  the  rise  of  the  electric 
motor,  and  it  is  interesting  to  note  that  they  are  both 
simple  rofadix  pieces  of  mechanism,  and  essentially  buiJt 
for  operation  at  high  speed. 

When  coupled  together  the  two  make  an  exceedingly 
neat  unit  taking  up  little  space  for  the  power  developed  and 
requiring  practically  no  attention.  At  the  same  time  the 
possibililieHof  the  electrically  driven  centrifugal  pump  do 
not  seem  to  be  fully  appreciated,  as  is  shown,  for  example, 
by  the  employment  of  ram  pumps  where  centrifugals, 
working  in  series,  would  do  quite  as  well  and  be  much 
cheaper. 

Without  encroaching  on  high  lift  work,  there  is  a  wide 
field  for  the  centrifugal  pump  in  low  hfts,  such  as  empty- 
ing snags,  tilling  reservoirs,  moving  circulating  water, 
sewage  pumping^  unwatering  docks,  etc. 

Lowering  Loans  on  an  Electric  Crane. 

In  the  tbreeinotor  electric  crane,  where  the  load 
is  lowerett  on  the  mechanical  brake,  a  somewhat 
complicated  piece  of  mechanism  is  required  to  connect 
between  the  moving  crab  and  the  handle  in  the 
attendant's  cage. 

This  can  l>e  avoided  if  the  regenerative  idea 
is  applied  and  the  connections  30  arranged  that  tlie 
motor  can  run  temporarily  as  a  d^Tiamo,  the  current 
generated  when  lowering  toeing  dissipated  by  means  of 
resistances.  With  a  three-phase  motor  the  idea  is 
simitar  to  that  on  three-phase  mountain  railways  in 
Switzerland,  In  applying  the  idea  to  a  continuous 
current  series  molar,  the  connections  are  rather  more 
complicated,  but  judging  by  the  resulfs  obtained  by 
the  Sihnckert  Cx^mpany  the  system  works  perfectly. 

One  advantage  of  this  electrical  method  of  lowering 
is  that  Ihe  movement  of  the  load  can  be  adjusted 
with  very  great  nicety,  wtiereas  when  lowering  is 
effected  on  the  mechanical  brake  there  is  great  danger 
o!  the  load  tiding  lowered  jerkibv^,  and  it  is  not  nearly 
so  safe.  4 
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American  Methods  In  the  Steel  Trade. 

Jn  (he  course  oi  an  excellent  paper  contributed  to  the 
West  of  Scotland  Iron  and  Steel  Institute,  Xlr,  H.  G, 
Waddie  pointed  out  what  he  considered  to  be  the  real 
difference  between  the  management  of  American  Steel 
Mills  and  the  British  method. 

The  central  idea  of  American  mill  practice  was  to  i?el 
the  largest  possible  output  with  the  smallest  pay-roll  ; 
and  to  attain  this  object  all  available  labour-saving 
appliances  were  introduced,  and  continuous  working, 
with  the  aid^  where  possible,  of  continuous  furnaces,  had 
brought  this  systein  nf  working  to  a  stajje  of  comparative 
perfection.  Wherever  the  movement  of  the  material 
through  I  he  mill  was  independent  of  physical  effort,  it 
was  obvious  that  more  work  would  be  accomplished,  as 
the  continuous  How  of  material  fnjm  one  department  to 
the  other  was  only  dependent  on  thi^  furnace  capacity. 
The  successful  introduction  of  labour-saviug  methods 
was  dependent  as  much  on  the  quality  of  labour  em* 
ployed  as  it  was  i*n  the  capital  invested. 

The  prominence  given  to  young  men  in  the  States  was 
a  matter  of  surprise  to  many,  but  he  saw  no  re;ison  for 
preference  being  shnwn  Ui  the  older  men  irrespective  of 
ability,  and  he  feared  this  was  lound  the  case  in  British 
practice.  Why,  he  usked,  should  they  stick  to  the 
apprenticeship  system  at  home  ? 

Of  what  use  was  il  to  talk  about  bursaries  and  aids  to 
pushing  boys  if  they  were  to  be  forced  to  work  for  next 
to  nothing  during  the  period  when  they  ought  to  be 
gaining  a  knowledge  of  their  own  value  and  acquiring 
that  spirit  of  independence  which  is  the  feature  of  the 
American  boy  ? 

The  subject  of  cheap  production  of  iron  and  steel  in 
the  United  States  was  not  entirely  due,  in  his  opinion,  to 
any  grenl  advance  in  plant  or  machincrv,  but  rather  to 
exceptionally  cheap  r;<w  material,  transportation,  and  the 
extensive  ^calc  on  which  oiteraliouH  were  conducted. 

Among  other  pointn  mentioned  by  Mr,  Waddie  were^ 
the  greater  reinmRTitiun  offered  in  the  States  for  good 
executive  ability .  Longer  hours  were  worked,  and  the 
number  (it  ordinary  or  unskilled  labourers  was  not  worth 
mentioning,  Atiolhcr  feature  of  the  American  method 
was  the  dhirlhuUon  of  the  mJllH  over  a  wider  are.i  of 
Ifround,  while  at  home  they  were  usually  handicapped 


by  the  dimensions  of  Oie  land  at  their  disposal.  The! 
American  mill  was  put  down  to  make  certain  sections^] 
and  there  was  no  endeavour  to  tackle  every  kind  of  steefcl 
order  that  might  be  offered.  Again^  wherever  one  went^ I 
most  noticeable  to  the  unaccustomed  British  ear  in  Ihel 
mills,  was  the  hum  of  the  various  motors  at  work  alN 
over  the  place,  and  why  this  power  had  taken  so  long  to] 
obtain  a  hold  in  the  home  works  was  a  mystery. 

Some  Criticisms. 

Mr.  Waddie's  paper  gave  rise  to  such  an  interesting 
discu^ion  that  we  think  no  apology  will  be  necessary! 
if  we  devote  some  further  space  to  the  subjecL 

Mr.  James  Crawford  remarked  that  with  regard  to] 
machinerv,  and  the  American  methods  of  working  the! 
same,  described  by  Mr.  Waddie,  these  were  the  elaborate  J 
appliances  for  carrying  the  material  direct  from  the  iron  1 
beds  to  the  steel  works,  and  turning  out  the  finished 
article  in  the  way  of  rails,  plates,  etc,  all  of  which»  they  i 
were  led  to  believe,  was  done  by  the  magic  wand  of  the 
switch.  He  thought  that  when  put  in  a  technical  way  this  ] 
read  very  nicely,  but  in  actual  practice  it  did  not  work  j 
out  to  give  the  best  results.  Anyone  knew  perfectly  well  1 
that  in  taking  iron  direct  from  the  blast  furnace  there  w  ts  I 
not  only  the  saving  of  labour  to  be  considered,  but  they  ! 
had  to  know  if  the  iron  was  of  the  right  quality  as  regards  j 
alloys  before  they  could  gel  the  best  results.  Foci 
instance,  they  might  be  saving  6d  on  one  hand  and  ] 
losing  IS.  6d.  on  the  other  ;  the  latter  due  to  waste  and  | 
defective  material. 

By  the  American  methods  of  working  great  economies  j 
were  claimed.  Say,  in  producing  500  tons  per  day,  a  1 
saving  of  4s.  to  5s.  per  ton  v%'ould  be  effected.  Bui  if  ( 
they  took  into  account  this  supposed  &iving»  and  sawj 
what  it  came  to  per  annum,  they  would  iind  that  Ihcj 
American  works  should  be  able  to  pay  30  or  40  per  cent,] 
even  if  they  only  saved  the  money  whicli  they  saved  by  [ 
labour  ;  this  without  considering  other  conditions,  sucli  < 
as  tariffs,  etc.  He  had  worked  both  practices,  and,  to  his  ] 
mindf  the  .American  hgures  given  for  saving  would  not  f 
bear  investigation. 

He  did  not  wish  them  to  imagine  that  he  was  not  ta  I 
favour    of    economies,    because    improvements    would  < 
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undoubkdly  go  on,  but  it  was  quite  a  different  thing  to 
^_  adopt  seeming  improvements  which  were  injurious  to 
I^B  Iht-msclves.  Besides  they  had  to  remember  that  a  great 
^B number  of  the  American  methods  adopted  in  tliis  country 
^Bhad  not  proved  successful. 

^B  Mr.  J.  Hamilton  opined  that  there  was  a  good  deal  of 
j^Bwork  done  in  this  country  by  hand  labour  that  ought  to 
^^be  done  by  machinery,  and  by  the  employment  of  the 

latter*  he  thought  they  would    have  very  much   belter 

•  outputs.  Everything  that  was  reasonable  in  the  way  of 
improved  machiner\'  he  thought  they  ought  to  adopt. 

•Talkers  and  Workers. 
Mr.  H.  Bumby,  in  the  course  of  bis  contribution  to  the 
I       discussion,  said  that  according  to  American  talkers  —  the 
workers  know  better— blast-furnace  working  was  simply 
I  A  question  of  putting  in  so  many  tons  of  air  at  the  bottom 
lof  the  furnace  and  so  many  tons  of  ore  and  fuel  at  the  top 
land  nothing  more  was  required.     That  was  the  style  of 
jihe  American  articles  that  came  to  them  from  the  other 
f  side  ;  and  unfortunately  they  sometimes  believed  them. 
JThc  fact  was  that  in  America,  or  rather,  at  Pittsburg  and 
(its  neighbourhood,   with   the   m:igniticent   Coniiellsville 
coke  and  Lake  Superior  ore,  conditions  were  favourable 
|for  getting  enormous  outputs  ;  and  the  stipulations  as  to 
[quality  were  not  so  stringent  as  with  us.      When  these 
lurnaccs  were  copied  liere  and  they  tried  to  make  a  vei^* 
^liood  pig  iron  out  of  very  indifferent  materials,  the  result 
I  was  not  altogether  satisfactory  to   those   who   provided 
[capita]  for  the  experiment* 

Mr,  P.  N.  Cunningham  said  that  the  Americans  were 
F undoubtedly  able  by  electrical  appliances  and  devices  to 
Vhandlc  large  quantities  of  materials  quickly.  The  ap- 
^pljcation  of  electricity  was  being  looked  into  in  this 
icountry  very  strongly  ;  and  he  thought  that  this  went  to 
Fshow  that  we  were  not  altogether  standing  still,  but  that 
radical  improvements  would  be  made  very  shortly  in  the 
iron  and  steel  business  in  this  country. 

In  regard  to  the  operation  of  mills  in  Americat  he 
thought  that  they  had  greater  waste  in  working  material 
from  the  mills  than  we  have  here.  Some  years  ago  a 
J  large  amount  of  scrap  was  sent  here  from  llie  United 
States^  a  large  proportion  of  which,  he  considered,  was 
quite  capable  of  being  rolled  into  good  material. 

Mr.  W.  G.  Turnbull  thought  that  there  was  not  much 
future  for  water  power  in  Scotland^  especially  for  iron 
and  steel  works.     He  was  of  opinion  that  the  best  future 

■for  the  manufacture  of  steel  was  in  blast  furnace  and 
steel  works  in  combination,  running  the  molten  metal 
direct  from  the  blast  furnace  to  the  steel-melting  furnaces, 

and  utilising  the  waste  gases  from  the  blast  furraces  in 
^B  £as  engines  for  not  only  blowing  purposes,  but  for  the 
^Bdisiribution  of  electrical  power*  With  regard  to  Mr. 
^BA\'addie*s  remarks  about  the  apprentice  system »  he  thought 
^■that  there  wa*  now  a  feeling  amongst  many  uf  the  leading 
"engineers    that    an    apprenticeship    of    five    years   wza 

unnecessarily  long,  and  many  of  the  best  emplojers 
^^were  now  making  arrangements  that  their  apprentices 
^Bshould  have  six  months'  practical  training  in  the  work- 
^Bshop  and  nix  months'  technical  training  at  college  during 
^Pche  year;  in  other w^ords,  2 J  years'  practical  and  2h  years* 
^  technical  training  during  the  apprenticeship,  which  he 


thought  would  be  an  improvement  on  Ihe  precnt  systems 
and  produce  a  much  t>etter  class  of  managers. 

Open  Hearth  Basic  Steel. 

Before  the  same  Society  Mr*  G.  A.  Wilson  read  an- 
interesting  paper  enlitled  '*  Some  Practical  Hints  on  the 
Manufacture  of  Open- Hearth  Basic  Steel." 

Discussing  the  direct  or  hot- metal  processes,  he 
remarked  that  there  were  three  different  systems  at 
present  in  practice— namely,  ihe  Talbot  continuous 
process,  which  was  at  work  at  the  Frodingham  Iron  and 
Steel  Co.'s  works  (and  here  he  might  say  that  he  expected 
to  start  a  200-ton  furnace  at  their  place  in  the  first  week 
in  the  new  year)  ;  the  Bertrand-Thiel  process,  at  the 
Earl  of  fJudley's  Round  Oak  works  ;  and  the  direct 
process,  in  operation  at  their  Clarence  and  Britannia 
works. 

It  was  possible  that  each  of  these  systems  might  have 
advocates  present,  who  would  advance  the  claims  of  the 
process  which  he  individually  favoured. 

In  his  opinion  the  direct  process  was  the  correct  one  ; 
and  he  thought  he  was  not  going  beyond  the  mark  in 
saying  that  steel  makers  who  wished  to  **  line  up,"  as  the 
Yankees  say,  would  have  to  adopt  it,  if  they  wanted  to 
keep  abreast  of  the  times.  It  was  claimed  for  the  Talbot 
piocess  that  it  worked  very  well  at  Frodingham.  His- 
owti  opinion  was  that  if  there  was  one  place  in  the 
country  where  there  was  a  chance  to  work  it  successfully 
it  was  at  Frodingham,  because  undoubtedly  they  had 
the  best  and  most  suitable  iron  to  deal  with. 

Taking  into  consideration  the  class  of  iron  they  had  in 
the  Cleveland  district,  and  from  the  information  he  had 
from  Round  Oak,  he  thought  the  Hertrand>Thiel  pro- 
cess  was  a  very  good  one,  and  well  worth  the  considera- 
tion of  anyone  who  might  be  seriously  thinking  of 
adopting  any  of  the  direct  processes.  Personally,  he  had 
had  no  practical  experience  of  the  Talbot,  and  very  little 
of  the  Bertrand'Thiel  process. 

As  regards  their  own  direct  process  at  Middlesbrough,, 
he  was  pleased  10  say  that  they  were  doing  very  well.  At 
the  Britannia  works,  they  had  a  mixer  with  a  capacity  of 
550  tons,  and  at  the  Clarence  works  one  capable  of 
holding  about  250  tons.     Both  worked  by  producer  gas. 

The  question  might  be  asked,  **  Why  a  mixer  ? '  Well, 
in  his  mind,  it  was  everything  ;  because  they  could  then 
guarantee  an  almost  uniform  class  of  metal  to  the  melting 
furnaces,  and  they  were  also  in  a  position  to  "  doctor  "*  it 
in  the  mixer  if  they  happened  to  be  getting  a  **  run'*  of 
inferior  metal  from  the  blast  furnaces. 

The  metal  came  from  the  blast  furnace  in  15-ton 
ladles,  and  was  poured  into  the  mixer.  Oxide  of  iron 
and  limestone  were  charged  into  the  mixer  to  reduce  the 
silicon  in  the  metal  to  about  'IS  per  cent,  and  they  could 
also  deal  partly  with  the  sulphur. 

At  the  CLirence  works  the  metal  from  the  mixer  was 
tlien  poured  into  i^-ton  ladles  and  taken  to  the  steel 
furnaves,  where  the  ladle  was  lifted  on  a  hydraulic  lift 
and  the  metal  poured  down  the  spout  into  the  furnace, 
which  had  been  previously  charged  with  ore  and  lime- 
stone sufficient  to  remove  most  of  the  silicon,  carbon  and 
phosphorus.  At  the  Britannia  works  the  only  difference 
was  that  they  brought  the  metal  from  the  mixer  with  the 
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75-ton  overhead  electric  crane,  which  they  also  used  in 
the  casting  pit 

The  metal  as  it  came  from  the  mixer  contained  about 
•8  per  cent,  of  silicon,  and  on  an  average  about  '15  of 
-sulphur. 

British  Pig  Iron  and  Bessemer  Steel  in  1908. 

The  British  Iron  Trade  Association  has  ascertained 
that  the  production  of  pig  iron  in  the  United  Kingdom 
-during  the  first  half  of  1903  was  4,378.998  tons,  which  is 
an  increase  of  282,520  on  the  make  for  the  corresponding 
period  of  1902,  and  is  at  the  rate  of  8,757,996  tons  for  the 
12  months.  In  Scotland,  Durham,  and  the  North  Riding 
of  Yorkshire— the  Cleveland  district — there  is  a  material 
increase  on  the  output  of  the  corresponding  half  of  the 
previous  year.  In  South  Wales  and  in  West  Cumberland 
there  has  been  a  decrease,  and  in  Lancashire,  South 
Staffordshire,  Derbyshire,  Northamptonshire,  South  and 
West  Yorkshire,  Shropshire  and  North  Wales,  there  has 
been  an  advance. 

Statistics  which  have  been  included  by  the  association 
from  manufacturers  show  that  the  output  of  Bessemer 
steel  ingots  in  the  United  Kingdom  in  the  first  half  of 
1903,  amounted  to  911,670  tons,  which  compares  with 
^88,378  tons  in  the  corresponding  six  months  of  1902. 
The  most  notable  changes,  as  between  the  two  periods, 
have  been  an  increase  of  35,784  tons  in  South  Wales, 
and  of  3,937  tons  in  the  Cleveland  district,  a  decrease  of 
^5*823  tons  in  the  Sheffield  district,  and  an  increase  of 
12,548  tons  in  Staffordshire,  Shropshire,  etc. 

The  aggregate  production  of  pig  iron  throughout  the 
world  last  year  is  estimated  at  44,557,991  tons,  as 
compared  with  40,889,358  tons  in  1901,  showing  an 
increase  of  3,668,633  tons.  The  United  States  contributed 
18,003,448  tons,  as  compared  with  16,132,408  tons  in 
1901 — an  increase  of  1,871,040  tons. 

The  First  Blast  Farnaee  in  South  Africa. 

The  African  World  announces  the  erection  of  the 
first  blast  furnace  in  Africa.  It  is  expected  to  be 
blown  in  about  February  next.  The  discovery  of 
workable  iron  ore  in  the  Lydenburg  district  of  the 
Transvaal  has  lately  been  eclipsed  by  the  location 
of  rich  iron  ore  deposits  within  a  radius  of  a  dozen 
miles  from  Pretoria.  A  furnace,  which  will  have 
a  capacity  of  500  tons  of  pig  iron  weekly,  is  now  being 
constructed,  and  in  addition  there  is  to  be  a  complete 
installation  of  rolling  mills  for  the  production  of  rails  and 
merchant  sections,  and  black  sheets  for  galvanising,  etc 
A  steel-converting  plant  has  also  been  arranged  for.  It 
is  estimated  that  about  62,000,000  tons  of  iron  are  actually 
in  sight. 

Engineering  Standard  Committee  Tests. 

The  third  report  issued  by  the  Engineering  Standards 
Committee  is  by  Professor  W.  C.  Unwin,  and  deals  with 
the  Influence  of  Gauge  Length  and  Section  of  Test  Bar 
on  the  Percentage  of  Elongation. 

The  report  deals  with  the  variation  of  percentage  of 
elongation  with  different  gauge  lengths  and  sections  of 


test  bar.  It  is  based  almost  entirely  on  tests  of  steel  plate 
test  bars  supplied  by  Mr.  Colville,  of  the  Dalzell  Steel 
Works,  Motherwell,  N.B.,  and  by  Mr.  Dick,  of  the 
Parkgate  Steel  Works.  These  tests  cover  a  wide  range  of 
conditions,  and  no  such  complete  information  as  to 
variation  of  elongation  with  the  form  of  test  bar  has  been 
previously  available. 

High-speed  Tool  Steels. 

In  a  paper  on  high-speed  tool  steels,  contributed  by 
Mr.  G.  Borchcrding  to  the  Mechanical  Engineers*  Asso- 
ciation of  the  Witwatersrand,  it  was  remarked  that 
the  production  of  the  modern  high-speed  steels  with 
their  wonderful  capabilities  was  the  outcome  of 
numerous  experiments  and  assiduous  labour  on  the 
part  of  Sheffield's  best  men — a  grand  testimony  that 
the  old  town  kept  apace  with  the  times,  and  meant 
to  miintatn  the  first  place  amongst  the  steel  centres 
of  the  world. 

Doubtless,  most  of  the  gentlemen  present  would  already 
have  considered  the  question  that  in  the  near  future  it 
would  be  absolutely  necessary  to  increase  the  shop  engine 
power  to  meet  the  requirements  of  high-speed  cutting 
tools . 

In  fact,  machine  tool  makers  in  England  had  fully 
grasped  the  situation,  and  in  their  catalogues  already 
could  be  seen  lathes  with  what  appeared  at  first  sight 
an  abnormally  large  belt  pull,  and  where  the  electric 
motor  was  embodied  in  the  designs  motors  of  a  power 
apparently  out  of.  all  proportion  were  fitted.  Lathes  of 
12  in.  centres,  fitted  with  6  h.p.  motors,  would,  he  thought, 
become  quite  common. 

The  general  effect  of  these  high-speed  steeli  in  the 
immediate  future  would  be  towards  a  revolution  in  the 
design  of  machines  and  machine  tools  ;  not  only  must 
the  driving  power  be  increased,  but  the  saddle  and  slide- 
rests  must  be  stiffened  and  the  feed  be  gear -driven. 
Where  the  usual  practice  of  ,\  in.  and  Vv  »"•  feeds  now 
prevailed  there  would  be  |  in.  and  iV  in.  feeds. 

According  to  statements  made  from  various  sides,  the 
use  cf  high-speed  steels  had  already  made  it  poi^sible  to 
decrease  the  cost  of  machine  building  from  25  to  33  per 
cent.  At  the  same  time,  with  the  demand  for  machines 
that  would  give  a  cutting  speed  of  at  least  100  ft.  per 
minute  with  a  greater  rate  of  feed,  there  was  going  to  be 
plenty  of  work  for  draughtsmen  and  pattern  m.ikers,  and 
an  unlimited  supply  of  firewood  for  the  cupola  until  many 
of  the  patterns  cherished  at  present  were  replace  J. 

The  State  Iron  Foundry  of  Japan. 

The  Financial  and  Economical  Annual  of  Jap€M  gives 
some  details  of  the  expenditure  for  1903-4  upon  the  State 
Iron  Foundry.  Since  the  establishment  of  the  foundry 
a  sum  of  about  15,000,000  yen  (£150,000)  has  been  dis- 
bursed, and  the  foundry  has  commenced  the  manufacture 
of  rails  on  a  pretty  large  scale.  The  enterprises,  how- 
ever, are  not  completed  as  yet,  and  in  view  of  the  probable 
great  increase  in  the  demand  for  iron,  along  with  the 
extension  of  railways  and  the  naval  expansion,  it  has 
been  decided  to  spend  a  further  sum  of  905,000  yen 
,£95,000)  on  the  foundry  in  the  current  financial  year. 
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POWER    STATION    NOTES. 


The  Genesis  of  the  Large  Gas  Engflne. 

When  Cockerill,  Korting,  Crossley,  OrchclhaiiSLT,  etc^ 
showed  that  it  was  possible  to  build  gas  ctifjines  nj 
500  and  i»ooo  h.p,  and  over»  those  whi>  had  ^o  often 
said  that  gas  engines  of  ovit  200  h.p.  ctjuld  not  be 
made  to  run  satisfactorily  suddenly  collapsed.  The 
writer  always  had  an  open  mind  on  the  subject,  hut  he 
must  confess  to  being  startled  when»  on  the  openitig  day 
of  the  Paris  Exhibition  of  Kpo,  he  stumbled  against  a 
giant  machine,  and  was  told  by  one  of  Cockerills  work- 
men thjt  it  was  a  ittoUur  a  gaz.  Since  then  the  large 
slmv-mnning  power-gas  engine  h^s  become  widely 
adopted  for  blowing  purposes  and  for  electric  dri\Tng  01 
iron  and  steel  works  il  has  also  made  great  headway  on 
the  Continent.  In  England,  where  the  idea  ol  using 
power-gas  1  originated,  w^e  seem  to  do  little  else  but  talk 
about  it.  What  in  the  world  are  our  iron  and  steel 
manufacturers  waiting  for  ? 

Gas  Engrines  Driving  Alternators  In  Parallel. 

One  point  which  was  somewhat  uncertain  in  regard  to 
tarj^e  slow-running  gas  engines  was»  whether  they  could 
be  depended  on  to  drive  alternators  in  parallel. 

This  has  at  last  been  answered  in  the  aiiirmative  at  the 
Ilsedcr  Iron  Works,  Germany.  In  this  installation  there 
are  two  500  h. p.  gas-driven  blowing  engines  which  take 
the  place^  of  the  original  steam  blowers,  and  use  only 
one*h£th  of  the  gas  necessary  when  generating  steam. 
The  bulk  of  the  gas  is  thus  available  lor  electric  power 
purposes,  and  six  1,200  h.p.  three-phase  generating  units 
are  being  instilled.  The  engines  are  of  the  Orcheihiiuser 
type,  having  two  pistons  working  in  one  cylinder  and 
moving  in  opposite  directions  at  the  same  time.  A  pump 
driven  from  the  piston-rod  forces  air  and  gas  at  a  few 
pounds  pressure  into  the  cylinder,  and  compression  takes 
place  when  the  pistons  approach  each  other.  Regulalic»n 
is  effected  by  the  mixture  of  gas  and  air,  so  there  is  no 
missing  of  explosions. 

The  three-phase  generator  gives  10,000  volts,  and  the 
revoking  mass  has  a  flywheel  effect  of  2,500  Inot  tons, 
the  irregularity  factor  at  full  load  being  -^hi-  There  are 
two  engines  to  each  three-phase  generator  and  the  crank 
shaft  is  so  arranged  that  either  engine  can  be  uncoupled 
for  examination  or  repair. 

Steam  driven  three-phase  units  are  also  in  use,  and  it  is 
found  that  the  gas  driven  unit  and  the  steam  unit  run 
perfectly  in  parallel  even  when  one  half  of  the  gas  engine 
unit  is  laid  off.  The  gas  engine  governors  are  electrically 
controlled  from  the  main  switchboard  and  there  is  no 
trouble  in  synchronising.  It  may  be  mentioned  as  an  ad- 
ditional interesting  fact  connected  with  this  plant  that  the 
steel-rolling  mills  which  are  four  miles  away  are  entirely 
driven  by  three-phase  electric  motors. 

Synchronising  Cranks. 

When  C.  E.  L.  Brow  n  equipped  the  Central  Station  of 
the  Frankfort  Municipality  he  installed  single  crank  slow- 
speed  engines,  and  to  ensure  them  running  in  parallel, 
introduced  an  ingenious  device  for  synchronising  the 
engine  cranks. 

This  is  eft'ected  by  an  electric  bell  and  a  contact  on  the 
Hywheels  .  the  method  naturally  requires  that  all  the 
engines  should  run  at  the  same  speed,  and  that  this  has 
been  kept  in  mind  when  ordering  exrension  sets. 

So  far  as  the  writer  is  aware,  Manchester  is  the  only 
station  in  this  country  where  the  engine  cranks  are  syn- 
chronised. The  si.x  units  laid  down  under  the  Kennedy 
scheme  are  a! I  the  same  si/e  and  speed,  but  the  two  units 
ordered  by  the  late  city  engineer  are  much  larger,  and 
run  at  a  difterent  speed.  It  will  be  interesting,  therefore, 
to  see  how  the  synchronising  w^orks  out  when  these  new 
units  ^ire  ready. 
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Costs    and    Tariffs  of   Water   Power    Electrle 
Stations. 

In  a  recent  book,  by  Martin,  entitled  **  Les  Dislnbution 
d'Energie  Eleclrique/*  there  are  some  interestinjg  figure 
on  the  costs  of  water-power  electric  stations.  The  larg^ 
w^ater*power  station  at  Vtz/ola,  in  Norihern  Italy,  fo 
example,  has  a  capacity  of  22,000  h.p.,  and  the  capiti 
expenditure  has  been  jf  1,600,000,  or,  say*  £7^  ^  horse* 
power.  The  Socicte  de  Gouage  a  Lyon  water-power 
station  has  a  capacity  of  27,000  h.p.,  and  the  capital 
expenditure  has  been  ^'1,600,000,  or  £$q  a  horse-ppwer. 
This  latter  company  sells  its  energy  at  the  rate  of  £4^8  H 
£14  per  horse-power  per  annum.  In  the  silk-wcavin|j 
district  of  St.  Etienne,  in  France,  energy  »s  sold  at  fronj 
12  to  £2^  per  horse-power  per  annum.  In  Switzerland 
e  following  are  the  tariffs  for  energy  supplied  from 
water-power  electric  station  :  For  motors  using  ^fty  ta 
1  h.p.  £12  to  £10  per  horse-power  per  annum  ;  I 
motors  using  30  to  50  h.p.  ^^'H  to  ^^6  per  horse-powcf 
per  annum  ;  for  motors  using  50  to  100  h.p.  ^^6  to  £^t 
per  horse-power  per  annum. 

Cooling   Large  Step  up  and  Step-down  Trans- 
formers* 

For  large  step- up  and  step-down  transformers  used  on 
power  circuits  the  question  of  cooling  assumes  consider- 
able importance.  There  are  two  principal  ways  in 
which  it  may  be  effected— one  is  by  air-blast  and  the 
other  by  oil  circulation. 

With  air  cooling  the  blower  requires  about  1  h.pior 
each  200  kilowatts  of  transformer  capacity,  the  air  piessune 
per   square   inch    being  about  ^  oz.    to  ioz^      It  is  im-l 
portant  that  the  temperature  of  the  tianstormer  must  notJ 
be  lower  than  I  hat  of  the  surrounding  air,  or  ccndcnsa- J 
tion  of  moisture  mav  take  place. 

With  oil  cooling  it  is  important  to  take  great  care  tol 
have  an  absolutely  neutral  oil  without  any  moisture  In  ifl 
whilst  the  instiialion  also  must  be  selected  for  working  in  j 
oil.  The  water  coils  for  keeping  the  oil  cool  require  about  J 
one  gallon  per  miijute  for  500  kilowatts  of  transfonmr  J 
plant.  1, 000  kilowatts  would  require  about  half  as  nsnch] 
again. 

Ornate  Chimneys. 

As  a  rule  the  British  pubUc  are  long  suffering  in 
artistic  matters,  and  yet  at  times  there  is  a  growl. 
Thus,  not  so  long  ago,  tht-re  was  an  outcry  about  the 
ugliness  of  street  hoardings,  and  as  a  result  we  have 
now  those  beautiful  posters  b\^  Aldjn,  May,  and 
others.  Chimneys  are  monstrously  inartistic,  and  yet 
they  are  capable  of  being  made  really  beautiful,  fit 
to  look  upon,  and  at  the  same  time  useful  as  a  means 
of  viewing  the  surroundings.  In  Dresden,  for  example, 
the  electric  lighting  and  heating  station  is  situated 
close  by  the  Palace,  opera  house  and  art  gallery,  and 
therefore  a  chimney  of  the  ordinary  type  would  have 
been  wicked.  The  various  authorities  considered  the 
matter  \*ith  the  result  tloat  the  power-station  chtmncy 
is  so  disguised  as  to  be  a  reaUy  artistic  feature  of  one 
of  the  finest  views  of  Europe*  Of  course,  this  is  a 
special  case,  but  the  winter  commends  the  idea  to 
authorities  of  cathedra!  cities  and  watering  places,  etc.. 
where  an  ordinary  chimney-stack  would  offend  the  eye.  | 

Taking  them  a*;  a  tx>dy.  electrical  engineers  are 
artistically  reasonable  and  would  not  require  much 
pressing.  They  are  responsible  fo*-  the  overhead 
trolley- wires,  it  if.  true,  but,  after  all  this  is  nothing 
compared  with  the  horrible  gas  works  and  gasometers 
with  which  our  friends  the  gas  people  pollute  the  atmo- 
sphere  and  spoil  our  view. 


(So) 
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Vertical  '\  Horizontal  Water- tube  Boilers. 

The  chief  requirement  in  a  water-tube  boiler  is  that 
I  IhestMiimentary  matter  shall  l»c  got  rid  of,  or  depasitetl 
I  before  coming  in  contact  with  the  portion  of  the  boiler 
I  exposed  to  the  hottest  gases.  This  calls  for  good  water 
|an<l  a  lar^e  mud-drum,  a  great  fault  in  water-tube 
I  Ivnilers-  being  that  the  mud-drum  is  far  too  small. 
,  Rapid  circulation  is  a  sine  qua  non  for  all  water-tube 
fl>:niers,  and  in  this  respect  the  vertical  tube  of  the 
I  Stirling  type,  where  each  tube  has  full  outlet  into  the 
I  drum,  would  appear  to  be  better  than  the  horizontal 
[type  where  a  number  of  tubes  enter  a  single  header 
I  having  restricted  outlet.  The  vertical  tubes  also  allow 
I  steam  to  get  away  quicker,  and  they  are  not  so  hable 

to  have  smoke  dust  deposited  on  them,  as  is  the  case 

with    the   horizontal    tube.     Another  very   important 

rei|uirement  is  that  all  parts  should  be  circular  or 
I  Aplierical,  so  as  to  admit  of  free  expansion  without 
j  straining.  There  should  be  no  cast  metal,  and  in  this 
[respect  headers  are  certainly  at  a  disadvantage. 

One  point  in  connection  with  water- tube  boilers 
'  is   that   the   direction  of   the  circulaticn   must   never 

Lhange.  Now  it  is  a  well-known  fact  that  in  the 
'  horizontal  water-tube  type  this  does  sometimes  occur 
I  it  hard  pressed,    and  it  results  in  the  bottom  row  of 

tubes  blistering  by  the  pocketing  ol  steam.  As  a 
[result  steam  in  large  quantities  is  forced  up  the  rear 
[header,  resulting  in  violent  upheavals  or  geyser  action 
(in  the  steam  and  water  drums,  and  heavy  priming. 
[BafHe  plates  are  fitted  over  the  discharge  from  the 
|rear  headers  to  try  and  obviate  this  trouble  as  much 

as  |>ossible< 

In  the  vertical  type  the  steam  enters  the  rear 
[bank  of  tubes  where  the  heat  of  the  furnace  gases  is 
[lowest,  and  should  any  salts  or  other  sedimentary^ 
[tnatter  be  deposited  the  heat  there  is  not  sufficient  to 

create  a  hard  scale.  The  front  bank  of  tubes,  where 
[-0  per  cent,  of  the  total  evaporation  takes  place,  thus 
■  escapes  any  scaling,  and  as  each  tube  has  a  dis- 
[charging  outlet  of  its  full  area  no  pocketing  of  the 
Is-team  can  take  place  however  hard  pressed. 

Flywheel  Design. 

The  flywheels  of  slow-running  engines  are  imposing, 
land   have  to  be  designed  very  carefully  to  meet   the 

conditions   of   ilucluating    loads,  whilst    at    the   same 

lime  not  exceeding  the  safe  limit.  Accidents  are 
rhappily  much  rarer  than  they  were,  and  this  is,  no 
Icloobt,  due  to  the  greater  skill  which  is  given  to  the 
[design  of  the  flywheel,  and  also  to  the  fact  that  most 

felow-running    engines   nowadays   are    fitted    with    an 

automatic  atop  motion. 

In  a  cast-iron  flywheel  rim  the  safe  tensile  working 
Istress  is  reached,  at  a  maximum  peripheral  velocity 
Jul  lOO  ft.  per  second,  which  corresponds  to  about 
ISO  ft.  to  90  ii.  per  second  on  the  mean  circumference; 
|th$   maximum   stress  due    to  centrifui»»al    force   being 

i:i:;n  about  i.ooo  lb.  per  stjuare  inch.  H  the  rim  is 
jbolid  this  means  a  factor  of  safety  of  twelve,  or  if 
,  link-jointed  a  factor  of  safety  of  eight,  which  is  about 
I  the  minimum.     Flange-jointed  wheels  should  not   be 

run  above  70  it.  to  75  It.  per  second,  wliilst  built-up 
I  btecl  wheels  may  be  run  at  130  ft.  per  second. 

A  good  average  value  for  the  energy  necessary  to 
[iws  stored  m  flywheels  for  electric  lightmg  purposes 
tii  2*9  loot-tons  per  electrical  horsepower  or  for  traction 
Nmrposea  4  ftK^t  tons.     For  a    500  kilowatt    set    with 


twO'Crank  engine,  the  rotating  mass  will  weigh  about 
50  tons,  for  i.QOO'kilowatt  about  60  tons,  for  1,500- 
kilowatt  about  75  tons,  for  2,ooo-kilowatt  about 
lfx>  tons  and  for  j,50o-kilowatt  about  150  tons. 

Speed  Varfation  in  Flywheels. 

An  important  factor  in  de-stgning  flywheels  for 
lighting  or  traction  purposes  is  the  value  to  be  giv^en 
10  the  co-efficient  of  speed  variation  allowable  between 
the  maximum  and  minimum  limits.  For  ordinary 
lighting  loads  with  continuous  current  dynamc« 
the  co-efHcient  is  from  i},„  to  i^„.  For  alternators 
working  in  parallel  on  lighting  loads  jA^i  to  ^hii,  and  for 
traction  .^A.t  to  ,,,^„.  Of  course  every  maker  has  his 
own  ideas  on  the  subject,  thus  Messrs.  Sul/er  Bros, 
say  .j\u  for  lighting  and  only  .*!,t  for  traction.  Tins 
co-efficient  is  sometimes  expressed  as  a  certain  number 
of  electrical  degrees  of  variation  per  impulse,  thus  a 
common  value  is  6  deg. — that  is  ;^  deg,  increase 
or  lag  from  the  mean.  In  an  alternator  with  (yo 
poles  driven  by  a  two  crank  compound  engine,  each 
pair  of  poles  will  describe  360  deg.  in  one  cycle,  so 
that  the  total  number  of  electrical  degrees  describwl 

is  -^ — ,       At    the    same    lime     the    number    of 

impulses  per  revolution  is  four,  so  that  the  number  of 

,  ,       ,^    ,  ,  ,      .     60  X  3fSo 

degrees  described  in  one  impulse  is  =2joq^ 

The   co-etficient  will  now  be    represented  by   -^ —  or 

^\iu  which  is  about  right  for  good  American  practice. 

Any  one  wishing  to  investigate  this  matter  further 
cannot  do  better  than  cunsult  a  paper  by  Mr.  Marshall 
f>ourier  in  the  Proceedings  of  the  Institute  of  Engineers 
and  Shipbuilders  of  Scotland. 

The  Unreasonableness   of   GDvefnor    Require- 
ments. 

It  would  l>e  a  gootl  thing  if  some  one  thoroughly 
conversant  with  governors  and  tlieir  little  peculiar- 
itieis  would  go  round  and  talk  sense  to  some  of  the 
various  consulting  engineers.  For  by  process  of 
paraphrasing  each  other's  specifications,  and  going 
one  better  each  lime,  governor  requirements  have 
reached  a  point  practically  unattainable. 

To  attempt  too  much  in  governing  is  worse  than 
to  do  nothing  at  all,  because  the  liner  the  governing, 
or  in  other  words  the  nearer  one  goes  to  the  hunting 
point,  the  more  likelihood  of  a  serious  accident.  One 
frequently  sees  specifications  calling  for  a  control 
of  speed  within  on^  p^'r  ctfit.  of  the  normal  from 
half  load  to  full  load,  and  when  the  full  load  is  suddenly 
throwTi  off  the  increase  is  not  to  exceed  4  ///- w'l/* 
At  the  same  time  there  must  be  provision  for  altering 
the  speed  u^p  to  10  per  ctvii.  either  alwve  or  below 
the  normal  whilst  the  engine  is  running.  Even  if  it 
were  possible  to  ke«p  within  one  per  cent,  at  any  time 
the  last  requirement  of  a  20  per  cent,  variation  of 
speed  entirely  gives  the  show  away;  it  is  a  moral 
impossibihty  to  have  both.  If  the  engines  are  driving 
alternators  the  p<jints  to  be  aimed  at  are,  first  to  get  them 
symchronised,  then  when  in  parallel  to  keep  them  in,  and 
tinally  to  see  that  each  engine  does  its  fair  share  of 
the  work.  Experience  shows  that  an  engine  governing 
\%ithin  5  per  cent,  ia  more  likely  to  attain  these  results 
than  one  governing  within  one  per  cent. 
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noderti  Steam  Yachts. 

At  the  {mnnal  meeting  of  the  >«H:ii"ty  nt  Naval 
Architects  .incl  Maxine  Engineers,  held  at  New  Vrirk, 
a  p^P«^  was  rca*l  by  Mr.  C.  H.  Crane  oi  ihjs  city. 
en&tU  *'  Same  Tbuu^hts  on  the  Design  **l  MiKlcm 
Staun  Yachts.*'  It  was  remarked  ili^it  the  \mencan 
steam  yacht  had  developed  £rom  the  Enghsh  designs, 
which  from  the  first  were  sea-going  ships  rather  llian 
harbour  boats.  On  this  side  of  the  water  grt^ater 
eiigine  powtir  (for  hij^her  ^peed)  and  mure  1u?curious 
fitting  were  demanded,  and  the  problem  had  been 
to  meet  tbe^  requirements  without  making  the  vessel 
Iflsa  roocny  or  lesss  sea-^orthy  than  the  English  boats. 
Steun  yachts  were  either  ferryboats,  to  take  the 
cwmcr  to  anil  from  his  country  place,  ut  cruising 
wasrls  lor  mailing  lr>ng  tours.  The  de%*elopment  in 
sltmm*>*acht  hudding  had  been  great  in  recent  years 
\s  many  us  253  American -owned  $t«^jn  \-aclits*  of 
2^.30^*  urns  :iggregHte.  had  been  built  since  18^3; 
thiis  was  over  half  the  numlwr  at  present  registered 
ifi  Vmerica,  The  plan*  ui  one  of  the  mL»st  recent. 
t^^  V  ....  ^vere  given  in  the  paper  to  ilhtstrrite  how 
tJir  f-nts  for  c»»mfort,  5pee«l  and  sea-wfirthmess 

l»<i  d  in  A  ]^tarticu)ar  case.     The  vessel   was 

3^U.  on  water  hne,  2»j  it.  in  breadth,  and  iK|  ft. 
decp«  «*iih  a  trial  displacement  of  1,035  bms  and  a 
%|jenJ  ol  10  knots.  The  engine  was  a  four-cylinder,  tri|>le» 
expansion  engine  running  at  205  revohiticwis  per  mm ute 
^i  4^nt't    i.h  I         '■  irT-tube    b^nlers  were    uset.K 

Till*  vessel   '  keels   "'  which  apparently 

<fid    not   intti^wv    ...v..    ,    r    T   '     It    was   stated 

IliftI   2s   jiM'  cent,   of   the  -nl.    c?tclnsive  of 

coiU,  witer  and  stores,   wa  ,     d  by  machinery. 

while  5*)  per  cent,  was  given  up  10  outfit  and  jmner 
work. 
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style   advocated   by  Mr.  Geo.   Rocku««-        Nu  steam 
jackets   are    u&ed,   but    a   verticr*!     t  m.mI   -     t^-^i^  inr.r. 
receiver  is  place<;l  in  the  steam  jju 
cyhndefs.  steam  being  admilteU  : 

cylinder  tlu^ongh  triple  jjorted  vaive-  vil  the  Xorli»"» 
type  working  in  chilletl  iron  bushmgs.  fhe  governing 
Ix^mg  accomplished  by  a  centrally  Italanccd  inertia 
stiafi  f.tr  wheel  gpvejnor.  This  governctr  is  so  coc* 
strucltKl  that  it  is  ]>ractically  balanced  113  all  posiitions, 
being  made  w4th  two  merlia  arms,  the  centres  4d 
gravity  oi  wliich  move  in  harmony  ^^'^^  -  -.  >i  ..»i,f'r 
alxnit  the  centre  of  rotation,  the 
avoiding  surging  or  violent  action  im*  l- 

of  <»peration.  This  operates,  by  meari>  ul  bcli  «rranks. 
the  steam  admission  valves  of  the  high  f*re&siire  cvlimler 
only,  and  is  so  arranged  as  to  decrease  the  lead  at 
the  earliest  point  of  cut-off.  The  steam  valves  of 
the  low-pressure  cylinder  are  contrcdled  by  a  fixed 
eccentric,  so  arrangetl  that  the  cut-off  in  that  cylinder 
can  only  be  varied  when  the  engine  i?  not  running, 
and  reniams  constant  under  all  conditions  of  load 
ajid  pressure-  The  exliauBt  valves  of  both  cylinders 
are  of  the  Corliss  tv-pe  operated  by  a  single  eocentnc 
through  the  medium  of  a  peculiar  arrangement  ol 
rocker  arms  and  l»e!l  cranks.  The  autlHir.  Mr,  B,  T. 
Allen,  descnlics  a  number  of  tests  which  he  considers 
have  fairly  established  the  folkm  1  .pies  — 

(1)  That  as  a  prime  mover  1  r^  dash  pr»t 

or  other  accelerated  cut-oti  de\ .. .  ..J  in  present 
Corliss  engme  practice  are  unnecessary  c*^^*fnplicatitiits» 
and  unwarrante*!  when  com|>aring  results. 

{2\  That  the  centrally  balanced,  direct  c&cting  fly- 
wheel fle\^ice  serves  its  purpose  to  better  advantage 
than  th<»  indirect  fly-ball  governor. 

(3)  That  there  is  better  warrant  for  shorter  stroked 
and  n>T<lerately  high  speeds  than  ior  longer  strokes 
and  resultant  lower  speeds,  notwithstanding  the  element 
of  clearances. 

^4)  That  seM-lul:»rication  without  adilTiiuna]  apparatus 
requiring  attention  to  secure  it,  enters  ;is  an  improve- 
ment in  net  efficiency,  to  say  nothing  regantiog  main* 
tenance. 

<5)  That  an  engine  of  the  dcscnlje-t  ugh 

of    market!   improvement   in    point    .  all 

rather  exceed  than  equal  the  more  ii  ^  r  i    imx 

herctikkffe  establisheil  at  normal  j>  •  1  ni  .  \cel5 
comjiarable  prime  movers  in  a  ri-kt  •  irgitt  whete 
the  work  IS  of  a  widely  fluctuating  .    ttr. 

<<Jt  That  considering  a  result lti^  tcrease  in  tjie 
c*ys>l  of  foundations,  bnildmg.  tioor  spgice^  and,  is 
clectrfc  |>mctice.  generator*,  doe  to  better  speeds. 
the  scribed  determines  its  impurfance  imm 

tbf  t  of  in>*estmeni. 

What  are  the  Kew  Haeli  ne  Tools  to  he? 

rhis  was  the  title  of  a  j^aper  contrilmted  to  llw 
AroeHian  S»itiety  M  Mecluurucal  Engineers  by  Mr. 
J.   r  li^ht  thernachine-tmi 

bin:  /idchines  must  be  f*- 

ties4)b«^T:^.  Ill  yi-.^i  I  -  i,tv  t^  tii  •  k^ki  shaTc of  ihm  nltlmale 
possibilities  offered  by  tbe  aew  bigb-specd  tool  si  eel. 
To  the  Tn«isl  of  thetu  wotdd  this  wftan  aaything  but 
|usi  to  make  the  ments  mcce  pcvwerlul  and 

the  mjKihines  strx»r>_  s^h  was  as  moeh  as  t4i  sfty 

e%'en'thing  had  b^f«:»  ^il  nght.  and  all  ihey  needed 
lo  do  was  to  change  the  strength  aSAl  po^wer  ?  Bat 
h*d  %hx  ?!   right  or  ball  right  ^^    It  cotUd  be 

sbrmti  I  be  supposed  (he  k^ew  it  to  be  a  faict 

by  A  tit.iM  ii^%»4.  fOodei$).  thai  a  compAeie  box  mu 
ihirtfTfi  times  mur^  rtgwl  a^atast  tonioB  and  iotxr  tinier 
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more  ngid  against  betiding  than  the  same  amount 
of  material  was  in  the  form  of  side  plates  and  thin  cross 
^rts.  It  was  prubably  from  four  to  eight  times  more 
rigid  ihan  the  cross-girt  plan  in  any  form,  and  yet 
in  the  case  of  lathes,  the  whole  business  of  whose 
becLi  wa^  to  resist  torsion,  only  one  or  two  builders 
had  had  the  courage  or  audacity  to  adopt  the  box  form. 
MiUmg  machines  of^he  planer  type  were  constructed 
like  planing  machines,  seemingly  without  a  thought 
but  that  the  conditions  were  identical,  while  they 
were  not.  In  the  course  of  further  remarks  he  said 
that  to  get  the  best  out  of  machines,  they  not  only 
wanted  to  be  rigid  and  true,  but  the  drive  must  be 
powerful.  While  manufacturing  was  g'>ing  to  call 
for  many  more  simple  machines^ — ^that  is.  niachines 
to  dt»  one  thing  rapidly  and  well — the  machines  which 

^vWould  do  a  variety^  of  work  would  be  still  xn  demand. 

^■lor   the  sparsely  settled   sections  of   the  country  and 

^Bihe  colonies  wuiild  tall  I  tr  the  country  ma-jhrne  -ihop 

Hksoiold. 

~ Hints  on  Shop  Construction, 

Mr.   F.   A,   Scheitler  presented  an  ideal  scheme   for 

ymg  out  new  shops,  covering  a  complete  equipment 

cir  manufacturing  on  a  large  scale.     The  plan  proposed 

was  primarily  designed  for  the  manufacture  of  electrical 

apparatus,  but  the  author  remarked  that  it  would  be 

applicable  to  any  other  kind  of  manufacturing,  where 

it  was  desired  to  have  a  number  of  shops  which  were 

to  be  easily  accessible  for  busin^sss  purposes  and   for 

^he  delivery  and  shipping  of  material.     In  the  centre 

f  the  space  available  for  the  buildings  the  plan  provides 

3r  an  administration  building,  constituting  the  business. 

counting,    and    sales    ujfices ;     and    on    the    second 

:ory.  the  draughting  room.     This  building  is  octagonal, 

r    hexagmal,    whichever    may  be  found   to  be  most 

lUitable  for  the  purpose.     In   this  case,   it   has   been 

klesigned  with  a  view  of  accommodating  seven  buildings, 

^»'hich  radiate  from  each  side  of  the  octagon,  and  has 

one  side  reserved  for  the  main  enir<ince  through  the 

building.     The    end    of    each    shop   which   is    nearest 

to    the    administration    builchng    has    its    individual 

office  for  the  foremen  and  shop  clerks.     This,  it  will 

b'-*  -iecn.  is  a  very  harmonious  arrangement,  as  every 

>\\np  is  then  but  a  sh  >rt  distance  from  the  adminis- 

I  ration  building,  s  »  that  intercourse  can  easily  be  ha<l 

between   the  drawing-room,   ofllice^  and   the  othces  of 

eath     shop.     The     general     arrangement     gives     each 

shop  plenty  of  >^rd  ri'>om.  which  is  also  very  essential  ; 

and  travelling  cranes,  either  worked  by  hand  or  power. 

could  be  located  in  the  yard  ruom  between  any  two 

of   the  shops,   for   bandUng  raw  or  finished   material. 

.\  circular   track  around    the  admimstraiion   building 

c^nnectefl  in  front  of  each  shup  building  by  means  ol 

T^r.ible  turn  tables,  worked  by  hand  or  p.>weT.  make* 

ili**tribution    of    material    between    the    buildings 

,   easy,  and  the  distance  the  material  will  have  to 

•  1  from  any  one  building  to  another  is  compara- 

;  •  '  ly  short.     .\t  the  extreme  outer  end  o(  each  building 

IS   ancjther   circular   track,    primarily    to   br    used    for 

shipping  purposes,  and  the  distributing  of  such  material 

iiiay  come  in  or  go  out  over  the  connecting  railroad 

-      This  track  runs  through  the  end  ol  each  building ; 

and  in  such  buildings  where  the  machinery,  castings, 

/♦r  other  goods  are  to  be  handled,  the  heavier  travelhng 

crxne   in    that   particular   building   which   should    run 

tUK-    length   of    the   shop,    can    easily   unload   or   load 

the  cars.     This  arrangement   makes  it   possible   to  go 

into    e\'er>'   shop    without    having    a    multiplicity    of 

tracks  and   switches,    thus   cuttint;   up   the   available 

yard  room,  as  is  usually  (he  case  in  ordinar>'  plants. 


It  is  also  possible,  if  there  is  sufficient  ground  available, 
to  extend  any  one  or  all  of  the  boildings.  and  still 
retain  the  best  features  of  the  design. 

The  New  Steam  Turbine  Station  at  Newport,  R.I. 

The  ftrst  vertical  Cnrtis  steam  turbine  installctl  in 
America  is  a  ;oo kilowatt  machine  at    Newport,  RJ* 

The  Newport  staticm  is  one  of  several  controlled 
by  the  Massachusetts  Electric  Companies,  w^ho  operate 
alxnat  900  miles  of  electric  street  railw^ays  and  have 
already  contractetl  for  33,000  h.p.  in  sieam  turbines. 
Three  of  these  are  500  kilowatt  machines,  and  will 
be  installed  at  Newport,  while  the  others  will  be 
placed  in  stations  at  Fall  liiver  and  Quincy  Point, 
Ma-ss,,  an<l  will  be  much  larger  units. 

The  Newport  turbine,  at  present  in  operation,  runs 
at  1,800  revolutions  per  minute,  taking  steam  at  140 
pounds  pressure  at  the  turbine  nozzles.  Alternating 
current  of  2,500  volts  is  generated.  The  turbine  is 
7  ft,  8  in,  in  diameter  at  the  base,  and  i3  ft.  6  in, 
high.     The  station  plans  call  for  four  turbines  in  all. 

Autofnatic  Machine  for  Track  Laying. 

Mechanical  improv^ements  have  made  it  possible  to 
construct  railroads  in  the  United  States  with  a  speed 
that  would  have  seemed  impc^ssible  a  decade  ago. 
An  instance  of  the  development  in  thi.s  direction  is 
given  in  a  recent  issue  of  the  Cincinnati  Enquirer. 
which  describes  a  pecuUar  piece  of  mechanism — that 
is.  laying  the  tracks  of  the  Cincinnati.  Richmond 
and  Muncie  railroad  at  the  rate  of  two  and  a-half  miles 
a  day-  This  track-laying  machine  automatically  and 
accurately  lifts  the  ties  and  rails  into  position,  the 
most  dnidging  labour  in  all  railroad  construction. 
It  also  furnishes  the  motive  power  for  its  own  con- 
struction train. 

There  were  stretches  of  roadbed  over  which  the 
construction  train  moved  at  a  rate  of  over  i,Sooft. 
an  hour.  Th?  machine  utiUsed  was  one  which  differs 
in  many  essentials  from  that  which  has  been  used 
in  other  sections  of  the  country*.  One  ol  the  most 
interesting  features  Is  the  manner  in  which  the  material 
is  deUvered  to  the  roadbed  and  the  comparatively 
few  men  required  for  the  different  operations,  as 
the  ties  and  rails  are  lifted  and  moved  from  the  cars 
on  which  they  are  earned  to  the  roadbed,  being  con- 
nected and  spiked  wdiile  the  train  is  in  motion. 

An  endless  chain  carrier  puts  the  ties  m  position, 
while  a  crane  suspended  upon  a  steel  truss  lowers  the 
rails  in  advance  of  the  construction  train.  In  tins 
manner  the  engineers  m  charge  of  the  road  hope  to 
run  into  Cincinnati  many  weeks  earher  than  they 
rould  otherwise  have  done.  The  machine  weighs 
tiftv  tons,  and  w^as  made  in  Scranton.  Pa.,  U.S.A. 
Tt  is  the  only  one  of  its  kind  in  existence,  and  its 
inventor,  Mr/ Hurley,  who  accompanies  the  machine, 
spent  ten  years  in  perfecting  it  and  thousands  of  dollars 
on  models  before  success  crowned  his  et^orts. 

The  work  done  upon  the  Cincinnati.  Richmond  and 
Muncie  road  demonstrated  that  a  force  of  about  forty 
competent  men  were  all  that  were  required  to  operate 
the  machine  to  its  fullest  capacity,  and  that  when 
conditions  are  favourable  over  three  miles  of  track 
a  day  of  ten  hours  could  be  put  down  without  difliculty. 
while  an  average  of  over  two  and  one-half  miles  could 
be  recorded.  The  gearing  on  which  the  material 
is  conveyed  from  the  platform  through  the  machine 
can  be  operated  at  the  same  rate  of  speed  at  which 
the  train  is  moved  or  its  speed  can  be  do«ble<l.  The 
weight  of  the  rails  bandied  include  the  heaviest  used 
for  American  standard-gauge  construction. 
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■Iniral  Output  of  the  Transvaal. 

The  *<»l[iiA\ini4  <'tMt>  have  been  compiled  irnm  the 
Olliwitil  Mmiiuj;  Mfjli^tics  i^^snt'il  Itmii  the  Govcritmcnt 
Mifttii^  Kti|;tia'Ci*^'  UvinuUncnl,  .nut  >!invv  iIil  icsiills  fm 
ihc  thlnl  qiwiHer  of  1^3* 


saoittku 


GOLD, 

VicM  til  o«A. 

Value 
In  *:  jilcrllftg. 

^73.5*^ « 

t,074i43^ 
1.162,141 

1,175.71^* 

Totals 

K03J22 

34t2.28t> 

SILVER, 


MmdIH 


Jwry     , 

S(  ptl'IMtiCI 


Yi«M  in  i 
tinv. 


.10.,14.1 


Initio 


COAL, 


l\il.iU 


W^i 


YjiUic 


3i4'*3 
34<>y 


tO.076 


\>l«ie 


rii 


^473^ 
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Thtr  record  oj  tht  core  ^ives  a  good  idea  of  the  gene 
nature  ol  Ihc  strata  overlv  ing  the  reefs. 

Dolomite. 
Quarti'ite. 


Surface  to  gojt  ft. 
931  ft.  to  1415  ft. 


2084  ft. 
2153  ft. 


to  2153  ft. 
to  2J73  fL 


2616  It.  to  2760  ft. 
2r/33  ft,  to  2049  ft. 
2(>g6  It.  to  3414  it 


Kimherley  Series  of  Reefia.| 

ytiarlzitc. 

Sbte, 

Quart /ite. 

bJate. 

QuartiiUe. 

bird  Reef  Series. 

Banded  Slate. 

t^uart/itc  and  Slate. 

Amygdaloidut  Diabase. 

Quart/ite. 

Moddcrittntein     Series 

Reefs. 

Van  Ryn  Series  (now  recog 
nised  as  part  of  the  M;Ain 
Reef  Series)  in  the 
fuilowing  order  . — 

Leader  o     inches. 

Leader  4!       „ 

Leader  3I       i> 

Reef      21 


The  Tinfields 

The  discovery  of  tin  in  the  Trjinsvaal  lias  been 
followed  up  during  the  last  few  months  by  prospecting 
work  tindcrtalcen  by  the  Transvaal  Tin  Mines  SjndicAtt- 
with  the  result  that  the  property  has  been  taken  over  by 
one  of  the  leading  hnancial  houses  with  a  view  !<> 
systematic  prospecting  and  subsequent  flotation,  if  the 
former  operation  justifies  the  latter. 

Several  tin-bearing  lodeis  have  been  lound  which  it  i» 
proposed  to  prove  by  means  of  an  adit*  driven  in  approxi- 
malely  at  right  angles  to  their  strike  in  order  to  show 
whether  the  lodes  continue  in  depth  and  aJ&Q  whether  il 
wiJi  pay  to  work  them. 

The  property  i>  situated  on  a  Government  farm  named 
Oshoek  adjoining  the  Swa/ieland  borderland  a^  a  matte; 
01  ciHirse  A  large  quantity  of  ground  in  the  neighhourhoud 
has  been  acquired  or  taken  under  option  for  prospecting; 
or  st^clllati%v 
A  hntite^i  t  .i>  been  formed  to  prospect  and 
develop  tlie  aUr  Ml,  L4^  4arin,  Bettysgoed,  into  which  the 
same  tin-bearing  lodes  are  presumed  to  run. 


MvHMh, 


DIAM(ADH 


TiUiiU 


53^n^ 


A  HhiuI  Bore-hole 

i)(  till 

|ith«miH«hiui|* 


74^* 


ui  d*.>vv» 
ct»  twel 


Natal  Harbour  Depanmeiit. 

An  wdcr  tia>  Ju^t  been  given  uui  for  the  hgbttng  ull 
the  Suction  Dncdgers  Cttficsi\  /ft  #,  and  Ha/tr) 
Hat    by  electricit%  :-   "-le  them   to  work   by-   night. 

Tender^     were  called     for,    and    Mc^±ir%. 

Greenwood  and   b ,   ^.d.,   e»f  Albion  W'orks^  Lc€*J4i 

through    thcii      dncvt     representative     at     present    ill  ] 
DurbaUv  w^-ie  <uwvxssiul  tn  ^etT:ri^J:  the  order. 

The  plant  whivb  \\  ill  be  sl  '^*istsoi  three  coin* 

plete    >ets  oi    r   Kh  p,.  44  dc   Lav'el    Patent  I 

Turbine  l>yn*iuK».  arraa^eu  lu  v^  orit  eilber  ceodeositilt 
oi  non-evindensitsij;.  at  a  steam  pressure  of  spib  vnk  iiolK 


^'  ^tn^  Mtd  ior  the  IjAlcr  pressure.  ] 
LIXU3&  ¥all  l>e  t  DO,  and  the  caf^cill  ( 
wLtc  10  about  140  H^candle  p^tstt  l 

Che  dTcdger^  will  be  dotie  defvfl- 
he  9«i|»%s$iQei  d  Mr.  G.  Slobie. 
ir^oor  Ekctrica]  Engh^eer,  who  toft  | 

i^reai  vvnuvieticc  in  1^  totnte  oi  the  Sieautt  Tarftin. 

The  in>ijJbtvn  %hill  he  ciMDpkted  carK  in  1904. 
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High   Speed  Trials   with   Electric    and    Sleatn 
Locomotives. 

In  the  ciiirac  »*t  the  Mnnenfeltle-Zossen  hi|?h  speed 
I  trials,  the  sitiftly  of  wi irking  of  the  current  collectors 
[was    ]>articularly    remarkable    evea    for     the    highest 

speeds.  Many  nins  at  20ct  and  more  kilometres 
[per  hour  were  perlormed  by  Vinth  cars^  speeds  as 
'^tugh  as   2oS   kilotnt-tres   bein^,    for  inijtanct?.   reached 

on  November  J5th.     Special  atteniiun  has  been  pait! 

to    br^kinp    and    inertia    test*^.     By    increasing     the 

braking  ]ires8ure,  the  braking  distance  has  been  more 
I  and  more  reduced*     Moreover,  a  new  device  has  been 

tested,  preventing  automatically  the  wheels  from 
[being  braked  at  decreasing;  speeds  by  drawinj^  air 
foflf  fn>ni  the  braking  cylinders.  Trailmtj  txperimenis 
[have  been  perforiaed  on  six-axle  sleeping  cars,  con- 
'uected  to  the   high  speed    cars,   it    beintj   shown   that 

trailers  np  to  speeds  of  i6o  kilometres  will  run  rather 

smoothly,  material  oscillations  being  obser\'ed  onh- 
,  at  speeds  as  high  a^  i«o  kilometres. 

These  experiments  having  shown  that  existing 
tpcrmanent  ways,  with  careful  construction  and  super- 
l^ision  of  the  track,  arc  capable  of  standing  much  higher 
[sjieeds  than  those  now  in  vogue,  even  \vithout  any 
[specially  designetl  cars,  the  Prussian  railway  authorities 
Ibave  decided  on  undertaking  on  the  same  Marienfehle- 
LZossen  mililary  railway  sunie  further  experiments 
las  to  the  performance  and  behaviour  of  several  types 

3f  locomotives.  It  is  intended  to  reach  speeds  as 
Ihigh  as  about  140-150  kilometres  per  hour,  and  as 
fthe    li>comotives   ordered    for    this    puqiose    are    now 

complete,  it  is  anticipated  that  the*e  experiments 
^will  be  started  in  a  ver\'  short  time. 

» Additions  to  the  Berlin  Elevated  Railway. 
Some  further  ^levelupments  ot  the   Berlin   "  Hocli- 
|>ahn  "  lines  have  been  under  consideration  for  some 
time,    and    according    to    informalitui    just    to    hand. 
a   provisional   prolongation   of   the   Hlevated   Railway 
from   PotsdamerPlatz    to    Hauswjigtei-Platz    apjiears 
to  be  definitely  decided  on,  the  beginning  of  the  work 
^H^ being  anticipateii  for  next  spring.     A  further  project 
^Khas  been  submitted  to  the  superintending  authorities 
^Pin  regard  to  an  additional  line  from  the  Chariot tenburg- 
Knie  station  as  far  as  Wdh  elms- Plat/,  Chariot  ten  burg, 
and  it  is  safe  to  state  that  the  construction  of  this 
line  will  also   be  cfmimenced   in   the  course  of  next 
.,      year.     On  the  other  hand,  as  regards  a  contemplated 
^Rectilinear    prolongation    of    the    Charlotteiiburg    line 
^B$  far  as  Wcstehd,  a  Charlottenhmrg  suburb,  negotia- 
^■■tions  are  not  yet  cnncludcd, 

^Tbe  Siemens  and  Halske  Rapid  Type  Printinif 
B      Telegraph* 

^^L  A  novel  kind  of  rapid  type-printing  telegraph  is 
^^■ilc  developed  and  has  just  been  brought  out  bv 
BHw  Siemens  and  Haiske  Company.  The  apparatus 
■  belongs  to  the  class  of  the  so-called  automatical  tele- 
graphs (PoUak-Virag  system)  where  the  telegram  is 
prepared  by  a  t>'pewTiting  deWce  piercing  for  each 
letter  to  be  telegraphed  a  given  hole  or  set  of  holes 
a  continuous  paper  ribbon.  The  latter  on  being 
Irau-n  through  the  rotating  telegraphic  transmitter 
HU  automatically  throw  corresponding  current  im- 
pulses into  the  circuit.  As  the  Siemens  apparatus 
capable  of  telegraphing  j.ooo  letters  per  minute 
the  same  line,  whereas  each  official  even  with  the 
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best  of  apparatus  cannot  transmit  any  more  than 
200  to  100  letters  in  the  same  interval  of  tinie,  it 
will  be  possible  to  send  the  telegrams  transmitted 
by  a  large  number  of  ollkials  through  the  same 
line.  In  the  Siemens  apparatus,  two  holes  are  pierced 
in  the  paper  ribbon  for  each  letter,  the  letter  being 
itself  printed  in  plain  printing  characters  immediately 
abive  so  that  the  perforated  ribbon  contains  the 
telegram  in  distincily  readable  form.  Moreover,  the 
public  itself  will  be  able  to  take  charge  of  the  perforat- 
ing, transmitting  the  prepared  ribbons  to  the  telegraph 
olhce. 

In  the  receiving  apparatus,  the  ribbon  arrives  at 
the  same  speed  reatly  for  sticking  on  telegram  forms, 
containing  the  telegram  in  plain  printing. 

In  order  to  ensure  this  printing  of  2,ocx>  letters 
[>er  minute,  without  any  mechanical  delicate  apparatus, 
the  electric  spark  is  resorted  to.  .\  disc  where  the 
\^rious  letters  are  cut  out  as  in  a  pattern  is  rotated 
at  a  speed  of  2,cxyo  turns  per  minute  between  a  spark 
gap  and  a  c jniinuous  nbbon  of  photographic  paper. 
Whenever  a  spark  passes  in  the  gap,  a  silhouette 
of  the  letter  happening  to  be  in  front  of  it  is 
fjrojected  on  the  paper  ribbon.  It  should  be  noted 
that  the  spark  must  be  produced  with  an  accuracy 
as  high  as  one  40,WK)th  part  of  a  second  in  order 
to  have  the  proper  letter  appear  at  the  proper  place. 
The  paper  ribbon  next  passes  beneath  some  sponges 
impregnated  with  developing  and  fixing  liiiuids, 
the  photographic  process  requiring  only  nine  seconds, 
so  that  the  ribbon  is  delivered  ready  printed. 

The  problem  of  causing  the  spark  to  be  produced 
with  the  utmost  accuracy  at  an  instant  accurately 
given  in  accordance  with  the  current  impulses  trans- 
mitted frtim  the  sending  apparatus,  was  solved  by 
utilising  to  a  high  extent  the  property  nf  electric 
condensers  of  being  charged  and  discliarged  in  very 
short  intervals.  Tlie  mechanism  of  the  apparatus 
has  hence  been  so  sirap»lihetl  that  the  receiver,  apart 
from  the  photographic  dexice.  is  embotlied  simply 
by  a  shaft  driven  by  an  electromotor  on  which  in 
addition  to  the  above  mentioned  type  disc  only  sf)me 
brushes  are  mounted  sliding  over  contact  discs.  In 
addition  there  are  five  relays  of  special  design ^  the 
tongues  of  which  will  follow  the  rapid  impulsions 
wnthout  any  difficulty  and  at  a  sufficient  speed.  A 
special  rather  ingenious  device  causes  the  receiving 
apparatus  to  perform  in  a  given  time  accurately  the 
same  number  of  turns  as  the  transmitter  giWng  otT 
the  current. 

Experiments  for  which  the  Imperial  Postal  Depart- 
ment had  lent  some  line-s  have  shown  the  practica- 
bility  of  the  apparatus  for  traiismissions  over  great 
distanceis.  Dr.  Franke,  Dr.  Thomas  and  Mr,  Ehrhardt 
have,  through  their  assistance,  contributed  to  the 
design  o(  the  apparatus. 

The  Berlin  Teletypingr  Central  Station. 

On  October  ist  a  most  valuable  addition  to  the 
Berlin  telephone,  with  its  nearly  sixty-eight 
thousand  subscribers,  was  made,  when  the  "  Fem- 
drucker  Centrale "  was  opened  to  public  service. 
Telephones,  which  only  render  words  as  they  are 
spoken,  are  frequently  inefficient  for  business  purjKjses  ; 
in  addition  to  a  correct  transmission  of  a  communica- 
tion, there  will,  in  many  cases^  be  necessary  an  acknow- 
ledgment in  writing  of  this  transmission.  On  the 
other    hand,    there    h     the    liability    of     telephonic 
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conversation  to  be  overheard  by  a  third  party  and  finally 
the  person  nme  up  on  the  telephone  may  happen 
to  be  absent,  when  his  return  will  have  Ut  he  waited 
fnr  and  much  time  be  lost.  In  all  Ihese  cases,  the 
new  teletyper  service  is  intended  to  afford  evident 
means  of  communication. 

The  teletyper  as  constructed  by  the  Siemens  and 
Halske  Company  is  a  ^VT^printing  telegraph,  similar 
to  the  weli-kno^^Ti  Hughes  type  printer  and  the  Baudot 
telegraplu  The  main  distinctive  feature  Irom  former 
apparatus  is,  however,  the  fact  that  the  latter  mo\'ing 
freely,  the  synchronism  of  the  instruments  established 
on  the  same  line  hail  to  be  obtained  by  the  skill  ol 
the  operator,  whereas  the  operation  of  the  new  appa- 
ratus being  nothing  else  than  a  teletyi>ewTiter  may 
he  learned  by  anylxxly  in  the  shortest  possible  time. 
The  Vey-board  of  the  teletyper  is  similar  to  that 
of  an  oniinary  l\'pewTiter,  comprising  four  .superposed 
rows  i.ii  seven  keys  each,  out  of  which  twenty-six 
are  each  prx>\-ided  both  with  a  letter  and  a  tigure  or 
sign  of  punctuation.  As  regards  the  remaining  two 
kc>'s.  one  server  as  beginning  or  letter  key,  whereas 
the  other,  bearing  the  inscnption  "'  Zahl  "  is  used  as 
6gure  or  punctuation  key.  By  striking  either  of 
these  keys,  the  type-wheel  of  the  printing  telegraph 
is  adjusted  either  for  letters  or  figures  in  a  manner 
similaj  to  the  Hughes  apparatus.  Both  of  the  appa- 
ratus connected  by  a  line  may  be  usetl  either  as  sender 
or  as  receiver  without  any  special  preparation  or 
switching  being  necessary,  l:»oth  of  them  being  auto- 
matically and  simultaneously  operated  a^  soon  as 
the  tirst  white  key  is  struck,  when  the  apparatus 
in  question  becomes  a  sender,  and  all  is  ready  tor  use. 

The  type-wheel  Liean*  on  its  periphery*  m  one  circle, 
the  letters,  and  in  another  parallel  circle  the  figures 
and  signs  of  punctuation.  On  acting  on  the  shift 
key  the  type-wheel  is  shifted  automatically  on  its 
shaft  so  as  to  place  the  row  of  signs  concerned  al>ove 
the  printing  surface  f»f  the  paper  ribl>on.  By  acting 
on  an  ordinar\'  key  on  the  other  hand,  the  type- wheel 
is  rotated  ;is  far  as  Ut  bring  the  type  in  question  in 
front  of  the  paper,  wliini  the  hater  is  pressed  against 
the  wheel  and  receives  the  pnnting.  to  return  downi- 
wards  agant  instantiincotisly  antl  to  be  moved  as 
far  as  the  inter\'al  uf  two  letters,  su  as  to  be  able 
to  receive  the  following  si^n.  This  process  will  occur 
MmultanetTMiMly  ui  lnAh  ot  iliv  njtpiiratvis  connected 
In*  the  line,  i,^,.  btUh  in  the  transmitter  ami  receiver, 
being  autonmtic  in  thr  lait*-!.  no  mailer  whether 
Ihrn.'  N  i»r  i»  not  vunolKidy  openitni^  the  receiving 
App^ratu^.  In  the  case  of  the  owner  of  the  apparatus 
Iwrinjc  flb*cnt,  tUr  telejcnim  may  l»c  read  on  the  pa^wr 
nl>bou  nu  lii*»  return  The  electric  printing  telegraph 
will  th«»  give  two  pertcctly  similar  records  of  the  same 
iH'^Hffi  one  on  the  sending  und  the  other  on  the 
rn '  .'[uinitu^t. 

.  the  lH*g inning  key  is  pressed  downwards. 
til  ^''     ImnHmittinn  apparatus  i?  ct^mpleted, 

r«'  '<  hinq  roller  bring stl  rot.uuig,  thnnving 

tit  ,  -  ;,..,,  til  lilterUfVting  tlirectiuus  into  the 
prill  I  lug  trleifrant  circuit  an<l  thn.iiiKh  the  hne-relays 
cimnectwl  to  Ihf  aiM>.ir.itU'* ;  the  Utter  will  insert 
tioth    in    the    Ir  anil     receivtnn    ^iipparatus 

Imrd  •MtfT»'nt««  win  m^of  Ho^called  relay-magnets 

pf"  (iiiH  «>i  lilt*  ty[>c-whcel  from  the  iniiial 

pf  if    iu    nil    iln'   tdationa.     Xoh.   in    the 

t  I  ,         I      ,  i   ,if>xvnw;irds.  a  peg 

HI  Will  strike  against 

til  .   ..„.,,,  .^topping  the  latter 

H'l  itl   the   printin)((    telegraph. 

A»    '  |K«  lever*!  tif  Uith  tipparuius 

Imtftg   «MtiM<tMl   wt^i   i:au««   the  carrcapoiidiug   tetter 


to  be  printed^  As  long  as  the  key  is  presse^l  down* 
wards,  the  type-wh eels  are  incapable  of  moving  anj' 
further,  thus  enabling  the  transmission  to  take  place 
at  any  desired  sjieed.  After  a  telegram  is  trans- 
mitted, both  the  transmitter  and  receiver  will  l»9 
switched  out  automatically  at  a  certain  position 
of  the  type-wheel  the  apparatus  thus  being  stopped 
automatically.  Twelve  accumulator  cells  boilt  tQt';> 
a  box  serve  as  working  battery.  The  tension  of 
atiout  twelve  vults  as  obtaining  in  the  line  circuit 
is  so  low  as  to  exclude  any  possibility  of  an  inductiv 
influence  oi  printing  telegraph  circuits  on  neighbtiuring 
telcphtjne  circuits. 

The  advantages  atiorded  by  the  printing   telegraph 
as   compared    with    telephone  and    present    telegraph 
systems    will    be    evident*     Like    the     telephone,    the 
printing   telegraph  may  ser\-e  for  a  direct    communi- 
cation  between  two  persons  over  any  distances.   Imt 
fjr  the  additional  advantage  of  any  hearing- mistakes 
or    other    misunderstamhngs    being    excluded    by    the 
double    and    simultaneous    reproduction    of    the    cora- 
municaiion  in  printing.     As  alx»ve  stated,  the  nrititStu 
telegraph  will,  at   the  same  time,  make  it  it. 
for  a  third  person  to  overhear  communication 
is  even  possible  in  the  case  of  the  Morse   telegraph 
This  is,   therefore,   the  only  means  of  communicatpctn 
cnabhng  despatches  to  be  kept  strictly  private. 

The  central  station  just  opened  is  fitted  uith 
switch-lioard  having  indicators  and  catches  for  one 
hundred  subscribers.  Sixteen  connecting  strings  allow 
of  thirty-two  subscribers  being  simultaneously  con- 
nected, so  as  to  enable  a  simultaneous  communication 
between  a  third  of  all  the  sul>scribers  in  the  case  <»£ 
the  switch-board  being  complete.  As  soon  as  a 
subscriber  presses  down  the  calhng  key  of  his  teletyp«r. 
the  ofhciai  in  charge  of  the  indicator  board  of  the 
central  station  will  be  advised  by  the  indicator  board 
of  the  subscriber  in  question  dnjpping  and  n:  ' 
being  rung,  when  he  will  put  himself  in  comm  i 
with  the  calltT.  in  order  to  ask  for  the  de^u^.^  v-. 
neclion.  and  connect  both  subscribers  sc»  that  their 
apparatus  are  ready  for  direct  communication.  This 
shows  then  similarity  of  ser\ice  with  telephone  &er\'ioe 
and  the  great  ad\-aniage  of  any  two  subscribers  com- 
municating directly.  There  is,  however,  m  addition 
the  possibility  of  connecting  any  desireil  number  t^f 
suViscribers  to  the  same  printing  telegraph  scj  as  hy 
transmit  the  same  communication  simultajie>usly  to 
ail  the  subscribers. 

Similar  telegraphic  services  from  one  central  statiou 
to    a    certain    number   of    subscribers    simultaneously 
ly>'  a  so-called  *"  ticker  "  have  for  some  time  been  ifl 
use    in    New    York.    London    and    Paris.     A    simiUr' 
service  has   been  in  operation  also  iti  Bremerliavcu, 
Germany,   lor   transmitting  ship   telegrams   from  one 
central  station  to  one  hundred  subscribers  in  dif!ereot 
places.     The    central    station    just    opened    in    Berho 
is  also  intended  in  addition  to  the  mutual  c*.«mmuni' 
cation    between    the   subscribers,    to    transmit    similar 
informations    to    a    certain    number    of    subscribers, 
limiting   the  service  at   nrst   to   Exchange    telegrams. 
The  same  s\-stem  of  communication  could  be  emr'^^Vc^ 
for   trausniilting   telegrams   fixvm   a   central    ' 
office  such  as  Renter's  to  a  certain  nunlt^er  of  u 
offices.     In    addition,     the    above    central    sta-iiuai    it 
intendeti    to  secure  commumcation   with    the   cenirai 
telegraph  office  for  transmuting  or  receiving  telegram* 
through    the   Stale    tele^jraph.     The   new   system   has 
been  in  use  for  some  time  with  great  in^i^tr,  .1   .. 
cems.    such    as    the    Berlin    Allgemeine 
GeMfilschatt.    and   the  Siemens  and  Hal- 
munication  lietween  thctr  various  departnteuts. 
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The  EfRelent  Crushing:  of  Gold  Ore. 

A  very  cxuTiplelu  paptr  presented  by  Mr  R.  A.  ICin/ie 
to  the  American  Institute  of  Mininj:  Enj^meers  describes 
the  Tread  well  Mines  of  Douglas  Island,  Alaska. 

The  features  that  have  made  the  TrciidwcU  Mine  justly 
famous  are  the  mining  and  milling  at  a  pmfit  of  ore  that 
does  not  yield  an  average  ol  more  than  2  duls.  per  Ion. 

The  crushers  are  located  in  I  he  head-frame>  of  the 
various  mines,  and  are  of  tlie  gNxatot  y  type.  \\*hen  the 
ure  is  hoisted  out  of  the  mine  it  h  spilled  by  self-dumping 
>kips  on  a  grizzly  formed  by  1  in.  by  lo-ft.  pieces  of  iron, 
bolted  together  by  lin.  iron  har3»  and  placed  2-1  n.  apart 
by  disc-shaped  pieces  of  t^st  iron.  The  over-si/e  from 
tiic  grizzles  goes  direct  tti  the  crushers,  and  the  under-sijfe 
p.Ls^es  through  and  falls  into  the  ore-bins  situated  directly 
iieiiealh  the  crushers. 

T*«i  much  stress,  says  Mr.  Kinzie,  cannot  be  laid  uptm 

Uie  great  effect  of  efticienl  crushing  as  related  lo  the  duly 

and  output  of  a  stamp-mill.    This  is  particularly  true  on 

the  island,  where  the  crushing  capacity  is  tn  excess  of  the 

k  demand  and  where  there  i^  abundant  water-power  wh id) 

[  LM&ts  practically  nothing.     During  the  pa^  year  the  duly 

^  of  the  mills  has  been  increased  over  i  ton  per  stamp  in 

I  24  hours,  and  without  a  doubt,  50  percent  oj  this  increase 

[has  been  caused  by  setting  the  crushers  lo  brciik  the  rock 

I  20  per  cent,  smaller  than  before.    An  etticient  crushing- 

[plant  for  mines  similar  to  the  Treadwell  would  consist 

Lof  four  Gates^crushers  arranged  in  pairs,  one  above  the 

[other,  the  upper  to  be  of  such  a  si/e  that  they  would 

jrcceive  rocks   18  by  36  in,  and  the  lower  to  turn  out  a 

!|Moduct  not  lar:^er  than   15  in.  in  diameier.     The  rock 

jwhen  hoisted  would  be  dumped  on  grizzlies  with  5-in. 

I^IVicing  bars  between  :  the  over -size  going  to  the  upper 

I  crushers  and  the  undersize  falling  on  a  second  griz/ty 

'ivith  bars  set  15  in.  apart— over-size  going  to  the  lower 

Ipair  of  crushers  and  under-size  passing  into  the  sloragc- 

rxtins.    The  product  from  the  upper  pair  of  coarse  cnisher^ 

ll*i  be  -pilled  on  the  grizzly  with  bars  1-5  in,  apart,  the  ovcr- 

H't/c  going  to  the  lower  crusher  and  the  undersize  and 

|Crushcd  product  from  the  lower  crushers  falling  int<»  Ihe 

^in.     ff  the  above  method  were  u->ed  it  would  do  awav 

^vilh  a  great  deal  of  the  buU-do/ing  and  rock-breaking  in 

the  mines,  m.iking  a  verv  appreciable  teditctt«in  tn  fhi- 

puil  of  mining. 

faehiae  Drilling  at  its  Best, 

C' jnsiderabiy  .jver  ;5  pci  ceiit.  uf  the  ore  mined  from 
Treadwell  has  come  Ironj  the  oi^n  or  surface  pits. 
lachine-drilling  is  seen  at  its  best  in  these  pits,  The  3^- 
In.  diameter  JngersolKSergeant  drills,  set  on  Irip^xls,  are 
in  atl  the  pits  at  present.  The  average  numt>er  of 
eel  drilled  per  machine  in  10  hours  is  }^^'3^.  The  holes 
re  drilled  to  an  average  depth  of  12  ft.  and  each 
lacliine  will  break  (Mytm  tons  of  ore  per  shift  of  10  hour>. 
\''hen  the  pits  were  smaller,  and  the  difticulty  of  setting 
►  was  not  so  great  as  at  prcnenl,  the  average  number  ui 
driilrd  u  Hs  much  higher,  and  the  breaking  capacity 


of  a  machine-drill  w.is  from  150  to  300  tons  of  ore 
per  shift  of  lo  hom>.  The  pits  arc  worked  by  drilhng  and 
blasting  the  ore  from  a  series  of  benches  or  terraces 
around  the  chute-raise  as  a  centre,  and  when  the  ore  is 
blasted  the  broken  rock  rolls  down  lo  the  bottom.  The 
small  pieces  are  then  broken  by  sledges,  and  the  larger 
ones  by  placing  sticks  of  powder  on  the  surface  of  the 
rock»  tampmg  with  a  little  fine  dirt,  and  blasting.  For 
blasting  holes,  No.  2,  or  40  per  cent.,  dynamite  is  used, 
wiiile  for  *' t>ull-do/ing  '  No.  i,  or  70  per  cent.,  is  the 
befct 

When  the  rock  has  been  broken  to  the  required  size,  it 
is  drawn  off,  through  the  ibises  and  chutes  described 
above,  into  cars.  These  airs  are  hauled  lo  the  station  ore- 
bins  by  horses*  or  by  endless-rope  haulage,  where  thoy 
are  dumped.  The  ore  is  then  loaded  into  skips,  hoisted 
to  the  surface,  and  handled  tn  the  usual  manner. 

Transvaal  CoaL 

Returns  issued  by  the  Mines  Department  show  that 
during  the  last  three  months  a  check  has  been  given  to 
the  output  of  coal  in  Ihe  Transvaal,  and  that  the  output 
of  the  year  will  fall  short  of  expectations  formed  about 
three  months  ago.  The  principal  Ciiuae  of  this  .shortage 
appears  to  be  the  lessened  consumption  on  the  railways. 

Chinese  Copper  and  Antimony, 

A  correspondent  ol  the  Eugftwintt}*  ami  Mtniu^ 
Jonrnaf  p:»tnts  out  that  China  may  in  a  few  years  be  in 
a  position  to  ship  enormous  quantities  of  copper  at  le«s 
than  half  itu  present  cost  of  production.  China,  indepen* 
dent  of  hundreds  of  miles  of  railways  now  in  operation, 
in  course  of  construction,  and  provided  for,  is  covered  by 
a  complete  network  of  rivers  and  canals,  with  a  system 
perfected  by  centuries  of  use.  The  question  of  trans- 
portation would  probably  never  act  as  a  bar  to  the 
workings  of  any  properly.  Labour  is  to  be  had  in  un- 
limited Ljuanlities,  good  and  stead},  at  rates  per  month 
less  than  are  usually  paid  per  day  in  other  countries. 
Coal  of  good  quality  is  there  in  enormous  quantities, 
with  other  requirements  for  mining  and  smelting,  such 
as  food  supplies  cheaper  than  in  any  otlier  place 
where  mining  is  now  conducted.  Within  five  years 
the  working  of  a  few  antimony  mines  in  the 
province  of  Hunan  was  commenced  under  Govern- 
ment control,  and  were  it  not  for  this  control,  the 
offerings  from  China  would  swamp  the  market  ;  as  it  is, 
prices  of  refined  antimony  have  been  forced  down 
over  one-third  and  Chinese  antimony  ores  arc  offered 
<>f  good  quahty  at  Ion  prices.  The  mines  arc  worked 
by  hand  labour,  with  crude  tools,  and  no  machinery  is 
used.  The  ores  as  brought  lo  the  surface,  arc  sfjrled  by 
women  and  children  and  are  broken,  where  necessary 
into  small  i^ieces,  hand-culled  and  dressed.  In  this 
way  the  ore  for  e,vporl  and  for  sale  is  practically  pure . 
The  rejected  ore^^  are  smelted  into  crude  antimony 
by  a  primitive  method,  with  gre.it  waste. 
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SCREW  PROPULSION   FOR 
WARSHIPS. 

IN  the  course  ol  an  uii}X)rtaiit  paper  on 
Screw  ProjiuJsion  for  Warships,  read 
before  the  Royal  Imited  Service  Institution » 
Fleet -Engineer  G.  Quick,  R.X.  (retiredl,  re- 
marked  that  :— 

Forty  years  of  practical  experience,  and  thirty 
years  of  model  exptfriments  had  failed  to  priiduce 
any^  suljstantial  improv'^e men ts  in  5hif>s"  pro|>ellers ; 
but  nevertheless*  within  the  last  fe\^'  months  we  have 
had  the  speed  of  the  Drake  and  Hyacinth  increased  by 
*>ne  knot,  and  the  speed  of  the  "  County  "  class  increased 
to  >v7  knots,  which  would  have  been  im[x>ssible 
it  ttie  generally  accepted  theories  of  ship  resistance 
at  high  speeds  had  been  correct.  Great  as  this  increase 
jn  maximum  speed  has  l>een.  I  am  convinced  that  a 
lurther  serie^s  of  experiments  will  i>rove  that  even 
still  greater  maximum  speeds  can  be  obtained  from 
all  our  modern  ships  by  the  simple  and  ioexpensiv^e 
plan  of  tilting  them  wjth  new  screws.  The  cost  of 
such  trials  and  of  tittmg  new  propellers  would  be 
innnitely  small  compared  with  the  great  advantages 
to  be  gained  both  in  maximum  speetl  and  m  economy 
of  fuel. 

The  enormous  value  of  the  Admiralty  improvement 
nf  the  J-hahe*s  screw  must  be  apparent  to  all  But 
this  improvement  having  been  effected,  the  question 
arises  ;  Is  it  possible  to  malce  a  further  improvement 
in  the  pnipellers  of  those  ships  so  as  to  dnve  them  at 
-till  higlier  speeds  with  the  same  horse-power  ?  Experi- 
ments alone  on  one  ot  the^e  \'essels  can  show^  exactly 
liow  much  the  maximum  speed  of  those  ships  can 
be  increased,  but  I  venture  to  say  that  by  some  con- 
fiderable  changes  in  the  present  form  of  the  screw 
j>ropellers  there  is  every  probabiJiiy  of  an  increase  ot 
speed  of  at  least  one  knot  being  attained  with  the 
>ame  maximum  horse-power — or,  in  other  words, 
that  the  speed  of  the  Drake  class  can  be  increased  to 
twenty-live  knots  with  the  present  boilers  and  engines, 
iind  with  practically  the  same  coal  consumption  as 
at  present.  To  effect  this,  the  proposed  new  screws 
would  have  to  be  more  efficient  than  the  large  screws 
i»f  the  Drake  to  the  extent  of  4,800  i.h.p.  And  as 
the  large  screws  of  the  Drake  gave  a  speed  eciuivaleui 
to  an  increase  «if  10,500  i,h.p.  over  the  original  small 
''crews,  I  do  not  consider  that  twenty-tive  knots  is  an 
extravagant  estimate  for  the  speed  of  the  Draht 
with  propellers  still  further  improved  in  design. 

Incidentally  the  author  said  he  did  not  admit 
that  the  tank  experiments  which  are  being  made 
in  this  country  and  abroad  have  the  same  value  as 
experiments  made  oa  full-sized  ships  in  deep  water. 
Tank  experiments  on  mo<iels  indicate  the  direction 
m  which  investigations  should  be  made,  but  they  are 
jiot  to  l>e  relied  on  in  all  cases  ibr  the  tormation  of 
and  fast  rules  lor  the  design  of  all  classes  i;it 
lers.  The  most  valuable  contribution  which 
made  of  late  years  to  the  solution  of  the 
:c  of  ships  is  the  discovery  of  the  influeiKe 
depth  of  water  on  the  resistance  and  speed  of 
ships. 

In  the  course  of  further  remarks  the  author  said  : 
I  do  not  claim  that  any  definite  laws  can  be  deduced 
from  my  model  experiments  on  the  reduction  of  the 
resistance   to  rotation  of  blade  surfaces,  ciin'ed  and 


receding,  such  as  I  propose,  but  so  far  as  my  experimenls 
and  speculative  investigations  go,  they  show  that  by 
redwing  the  ttidth  ot  tht  bladfs  viry  considtrabiy  rtntr 
the  buss,  and  hy  iurvirtf^*  and  recediriif  tke  blade  surface 
as  dtscrtbtd,  the  resistance  to  rotation  may  be  so 
diminished  that  from  thirty  to  fifty  per  cent.  I**ss 
power  will  have  to  be  expended  on  notation  onlv 
and  that  the  powder  s^i  savtni  from  reduced  resistance 
to  rotation  may  be  expende*J  - — 

i.  In  giving  a  higher  number  of  revolutions  to  the 
curved  bladed  screw  of  pitch,  diamuter,  and  area, 
equal  to  the  ordinary  screw  with  radial  hlades.  anti 
a  highejr  speed  of  hull ;   or, 

2,  That  the  screw  with  the  carved  receding  blades, 
if  of  the  same  diameter  and  pitch,  may  have  the 
width  of  the  end  of  the  blades  ver>'  much  increased 
without  the  revolutions  of  the  engines  and  the  maximum 
pow  er  of  the  engines  being  increased  or  rcfJuced  thereby. 
and  thai  iiuh  increased  area  at  (he  end  of  the  blades , 
and  redticiion  of  width  near  the  boss  ufonld  had  to  a 
c&niidcrabk  increase  in  the  maximum  speed  of  the 
ship  and  large  rednction  in  the  number  of  revolutions 
required  per  minute  to  obtain  any  required  speed  ;   or 

3.  For  very  long  ships  of  fine  lines  these  curved 
receding  blades,  with  wide  ends,  may  have  the  same 
diameter  and  total  area  as  ordinarv'  blades,  but  a 
higher  pitch- ratio  in  order  to  obtain  hij^h  -speed  of 
hull  with  a  moderate  number  of  revolutions  per 
mmute.  If  in  this  case  it  were  found  that  insufficient 
revolutions,  i.h.p.,  and  speed  were  attained,  the 
question  whether  the  pitch  ought  to  be  rnluced. 
or  the  blades  reduced  in  diameter,  must  be  ascertained 
from  calculations  made  on  the  results  obtained  by 
that  particular  ship  and  propeller. 

The  total  changes  in  screw  propeller  design  1  firopose 
lu  eflect  are  considerably  wider  than  those  I  ha%'e 
brought  to  your  notice  at  present ;  and  here  I  would 
point  out  that  a  change  of  propellers  can  be  effected 
at  less  cost  than  any  changes  in  connection  with 
boilers  and  engines,  and  that  such  changes  cannot 
give  rise  to  any  trouble  after  they  have  been  adopted. 
Every  saving  of  pow*er  and  increase  of  speed  by  the 
?crew  propeller  wnich  may  be  effected  is  of  the  most 
far-reaching  value  in  war  and  commerce,  and  cannot 
introduce  any  countenailing  disadvantages,  such  as 
;*ometimes  attend  the  introduction  of  new  forms  of 
engines  or  t\'pes  of  boilers. 

Here  I  must  state  that  I  am  aw*are  that,  m  pro- 
]xj3ing  to  increase  the  width  of  the  end  of  the  blades, 
T  ani  reverting  towards  the  earlier  form  of  blade  *^ 
and  abandoning  the  fashion  intrcxluctHl  by  the  late 
Mr.  Grifhths.  But  I  musi  pr>int  out  that  ihe  Londitions 
now  are  different  from  what  they  were  forty  or  even 
fifteen  years  ago;  also  that  the  locality  of  the  propelling 
surface  is  of  as  great  importance  rts  the  proportion  of 
the  area  i*f  that  suffnci:  to  the  nuiarnmn  i.h.p.  For 
•*«<■  square  foot  of  surface  at  or  near  the  periphery  is 
equivalent  to  at  least  eight  square  feet  at  or  near  the 
semi-radius  of  the  blade..  Thus  it  is  possible  to  have 
propeller  blades  of  100  s<|uare  feet  of  are^  arranged 
with  narrow  ends  and  great  width  near  the  boss. 
and  yet  making  more  revolutions  with  a  given  h.p., 
and  giving  less  speed  and  efficiency  than  another 
propeller  of  the  same  pitch  and  diameter,  and  less 
total  helicoidal  area,  but  having  grrater  width  at  the 
ends  of  the  bladt:^  and  /rsi  width  near  the  boss. 

It  has  required  many  years  of  scientific  research 
and  hundreds  of  trials  tc  bring  the  or^Unary  radial- 
surfaced  screw  to  its  present  condition  of  dfifiaency. 
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and  1  therefore  trust  that  the  system  I  propose  may 
have  a  few  preliminary  trials  in  order  to  develop 
its  highest  possibilities.  A  large  number  of  trials 
of  vague,  rule-of-thumb  changes,  is  not  desired,  and 
is  not  necessary,  but  certain  developments  should 
he  proceeded  with  cautiously,  according  to  the  indi- 
cations progressively  given  by  the  earlier  trials  which 
may  be  made  by  this  propeller. 

MULTIPLE    PROPBLLBRS. 

Multiple  propellers  were  employed  nearly  tifty 
years  ago,  and  the  turbine  system  is  bringing  them 
again  into  notice.  For  nearly  thirty  years  I  have 
advocated  triple  propellers,  with  three  isolated  engine- 
tooms,  in  order  to  obtain  as  much  security  as  possible 
for  some  portion  of  the  propelling  power  during  battle. 
There  are,  in  my  opinion,  as  a  mere  sea-going  engineer, 
a  dozen  good  rensons  for  the  adoption  of  triple  pro- 
pellers in  large  high-speed  ships  for  every  single  reason 
urged  against  it.  I  cannot  consider  that  certain 
foreign  Powers,  such  as  Russia,  France,  and  Germany, 
have  been  hasty  and  injudicious  in  adopting  triple 
propellers  for  their  large  warships.  Germany,  alone, 
has  nearly  forty  large  warships  built  and  building 
with  triple  propellers,  and  I  hope  that  we  may  soon 
give  triple  propellers  a  trial  in  some  very  large  ships. 
Admiral  Melville,  of  the  I'nited  States  Navy,  has  so 
admirably  stated  the  case  for  triple  screws  that  I 
have  nothing  to  add  to  that  which  he  has  saiil. 

The  introduction  of  triple  screws  in  vessels  where 
there  is  an  installation  of  over  20,000  h.p.  is  just  as 
logical  a  development  of  machinery  design  as  the 
introduction  of  twin  screws  was  a  generation  ago. 


EXPERIMENTS  ON  THE  EFFICIENCY 
OF  CENTRIFUGAL  PUMPS- 

IN  this  paper,  read  before  the  Institution 
of  Mechanical  Engineers,  the  author, 
Mr.  Thomas  E.  Stanton,  D.Sc,  describes  a 
number  of  exj^eriments  which  he  made  in  the 
HydrauHc  Laboratory  of  University  College, 
Bristol,  in  order  to  obtain,  if  possible,  further 
information  on  the  losses  of  efficiency  in  these 
pumps,  and  the  means  of  reducing  them. 
The  author's  conclusions  were  as  follows  : — 

1.  In  high-speed  wheels,  i.f.,  wheels  in  which  the 
velocity  of  .the  tips  of  the  vanes  exceeds  40  ft.  per  second, 
the  eftect  of  moderately  recurving  the  vanes  at  the  outlet  is 
beneficial  (especially  when  the  water  is  discharged  into  a 
free  vortex),  the  curvature  being  such  that  the  velocity  of 
flow  of  water  through  the  wheel  is  uniform. 

2.  Wheels  which  discharge  the  water  into  guide 
passages  give  a  higher  efticiency  than  those  whicii  dis- 
charge the  water  into  a  free  vortex,  this  advantage  being 
more  marked  in  the  case  of  wheels  with  radial  vanes 
than  in  the  other  type. 

3.  The  number  of  guide  passages  should  be  not  less 
than  four,  and  the  areas  at  inlet  should  be  such  that  the 
velocity  of  How  into  the  passages  should  be  equal  to  the 
velocity  of  discharge  from  the  wheel,  to  avoid  losses  from 
sudden  changes  of  velocity. 

As  regards  any  modification  of  the  existing  design  of 
centrifugal  pumps,  the  author  ventures  to  suggest  that 
increased  efficiency  and  considerable  economy  in  material 
and  space  occupied  would  result  in  the  adoption  of  a 
high -speed  pump  driven  direct  from  the  motor  and  de- 
signed on  the  principles  laid  down  above.  For  dealing 
with  very  large  quantities  of  water  at  a  low  lift,  no  doubt 


the  present  slow-speed  pump  driven  direct  from  a  steam 
engine  has  great  advantages,  but  for  supplying  moderate 
quantities  of  water  at  high— or  moderately  high  lifts— 
the  high-speed  motor-driven  pump  is  very  suitable. 
When  the  simplicity  of  construction  and  small  cost  of 
centrifugal  pumps  is  considered,  it  seems  remarkable 
that  the  use  of  them  should  be  so  limited.  This  is  per- 
haps due  to  the  impression  which  has  till  recent  years 
prevailed  that  these  pumps  were  useless  at  other  than 
quite  low  lifts.  Now  that  their  adaptability  and  satis- 
factory working  at  high  lifts  is  being  recognised,  there 
seems  ever>'  reason  to  suppose  that  they  will  come  into 
use  in  many  cases  where  reciprocating  pumps  ha\c 
hitherto  been  solely  employed. 


THE  USE  OF  COPPER  FOR  STEAM 
FITTINGS- 

ACCORDING  to  Mr,  W.  E.  Storey,  who 
•  read  a  paper  on  "  Some  Applications  of 
Copper  in  Engineering  Practice  "  at  a  meeting 
of  the  Manchester  Association  of  Engineers,  an 
impression  prevails  that  as  a  material  for  use 
in  the  construction  of  pipes  and  vessels  in 
connection  with  steam  service,  copper  at  the 
present  time  is  under  a  cloud. 

The  conditions  under  which  it  was  now  frequently 
applied  had  increased  in  stringency,  particularly  along 
the  lines  of  higher  pressures  and  temperatures,  and  largely 
because  of  a  lack  of  progress  in  design  to  meet  these 
conditions,  due  to  a  want  of  knowledge  of  the  possibilities 
and  limitations  of  the  metal.  He  hoped  to  be  able  to 
show  how  by  careful  attention  to  design  on  the  part  of  the 
engineer,  and  to  production  and  treatment  on  the  part  of 
those  who  coml}ined  to  supply  him  with  either  the 
materials  for  his  own  manipulation,  or  the  finished  copper 
products,  the  advantages  which  undoubtedly  attended  the 
use  of  copper  and  its  alloys  might  be  safely  utilised. 

The  main  claims  that  copper  had  to  consideration,  and 
in  fact  to  pre-eminence  ^mongst  the  metals  of  commerce, 
so  far  as  its  special  qualities  were  concerned,  were  {a\  its 
high  electrical  conductivity,  {h)  its  capacity  of  conducting 
heat,  (t)  its  extreme  ductility,  and  (//)  its  resistance  to 
corrosion.  On  the  first  of  these  he  had  nothing  now  to 
say  ;  the  second  and  third  taken  together  might  be  said 
to  be  of  exti'eme  importance  to  engineers  ;  while  the  last 
also  had  its  interest,  for  such  uses  of  copper  as  the  manu- 
facturing chemist,  the  calico  printer  and  bleacher. 
{Jopper  gained  its  place  in  the  regard  of  engineers 
because  of  its  unequalled  power  of  transmitting  heat  and 
its  great  ductility,  which  enabled  it  to  be  worked  into 
intricate  forms  with  ease  to  the  operator  and  without 
fatigue  to  the  metal.  A  common  cause  of  deterioration 
in  the  quality  and  strength  of  copper  was  its  contact 
whilst  hot  with  a  reducing  gas.  These  conditions  caused 
a  chemical  change  in  the  copper,  rendering  it  brittle,  and 
the  effect  could  easily  be  produced  on  the  bra/ing  hearth 
by  allowing  the  fire  to  be  sluggish  and  short  of  the 
requisite  amount  of  air-bl .: st.  Carelessness  in  that  respect 
on  the  part  of  the  workman  was  one  of  the  most  serious 
dangers  copper  had  to  meet. 

Although  copper  had  many  virtues,  as  a  material  for 
the  use  of  engineers,  there  were  certain  faults  attaching 
to  it.  Amongst  these  were  the  following  :  For  the  con- 
ductivity of  either  electricity  or  heat  purity  was  an 
advantage,  but  chemically  pure  copper  had  very  little 
resistance  to  wear.  Its  ductility  formed  its  most  impor- 
tant advantage  to  the  coppersmith  and  the  makers  ot 
plates,  tubes,  rods,  and  so  forth  ;  but  this  ductility  was 
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{^;iincd  at  Ihe  cost  of  a  very  low  elastic  limit  Notwith- 
standing the  loss  of  strength  resulting  from  subjection  to 
high  teiiipcratures  and  to  the  aclioti  of  certain  gasev, 
topper  remained  incomparably  the  best  material  foi 
many  purposes  in  the  general  practice  of  engineers. 


THE 


POWER 


TRANSMISSION     OF 
BY    ROPES. 

A  ^TRY  complete  paper  on  the  Trans- 
-^*^  mission  of  Power  by  Ropes  was  read 
at  a  meeting  of  the  Staffordshire  Iron  and  Steel 
Institute  by  Mr,  Edwin  Kejiyon. 

Remarking  tliat  rope  driving  may  be  divided 
into  two  leading  branches,  Lnown  as  the  Ameri- 
can or  Continuous  System,  and  the  English  or 
Individual  System,  the  author  carefuUy  exam- 
ined the  relative  value  of  each.  He  first  dealt 
Mith  the  American  or  Continuous  System — 
tliat  ot  winding  a  long  rope  round  and  round 
the  piillev's,  and  then  carrying  it  from  side  to 
side  as  it  completes  the  circuit,  by  means  of  a 
jockey  pulley  fixed  at  the  required  angle. 

This  system,  il  will  be  observed,  necessitates  a  series 
Dl  deflections  from  the  straight  driving  path,  causing 
the  rope  to  assume  the  form  f»f  an  elongated  spiral^  and 
s-eltingup  a  one-sided  pressure  in  the  grooves  until  it  (the 
rope)  passes  on  to  the  arcs  of  contact.  If  the  weight  upon 
the  '*  jockey  "  pulley  is  so  arranged  as  to  merely  lake  up 
Ihe  slack  and  balance  the  driving  tendon  of  that  part  of 
the  rope  which  it  controls,  then  ihe  frictional  loss  due  to 
t.irryinjLj  the  rope  across  the  pulleys  is  not  a  very 
'  damaging  factor  ;  but  when  it  is  overloaded  with  a  view 
to  Jevelling  Up  the  entire  drive,  the  strain,  as  may  be 
imagined,  is  very  materially  increased,  without  accom- 
plishing its  object. 

In  order  to  understand  better  this  method  of  driving. 
lei  us  introduce  mrrselves  to  what  was,  up  to  a  short  time 
ago,  one  of  the  best  examples  on  this  side  ol  the  Atlantic, 
but  whicli  i^  riuw  traii:^r^jrmLd  to  the  single  rope  system 

GRAIN     CLEVATOR     DRIVING. 

Jn  this  instance  the  full  load  was  transmitted  from  the 
engine  t**  the  main  shaft  by  separate  cotton  driving  ro{>es, 
and  then  conveyed  to  grain  elevators  by  means  of  Manilla 
rop|CS,  fitted  up  on  the  American  system  by  the  Irrm  sup- 
plying the  machinery.  VVhen  in  full  action  this  continuous 
drive  displayed  a  most  interesting  phenomenon,  which 

i  oiiered  rebutting  evidence  lo  Ihc  much-vaunted  len^inn 

I  ei.|uality  theory.  Looking  directly  down  the  driving  line, 
a  distinct  deviation  from  the  presumed  htui/ontal  plane 
was  observable  al*jng  the  whole  widlh  ol  the  drive.  At 
the  commencement  of  its  circuit  the  rope  \\  as  seen  lo 

\  reach  iis  highest  tension,  fn^m  which  it  gradually  declined 
at  reguhir  intervals,  marked  by  its  passage  from  groove 
lo  groove,  reaching  its  lowest  point  at  the  last  lap,  tn 
renew  and  repeat  the  operaliifu  so  long  as  it  continued 
Ui  wcrk.  When  we  take  into  consideration  that  tlie 
grooves  form  part  of  the  driving  pulley,  and  arc  n<»t 
loose  sheaves  like  those  of  a  pair  of  blocks,  it  will  be 
readily  uTiderstood  that  the  wedging  action  prevents  any 

^  interference  with  the  original  tension  at  which  Ihe  rope 
is  ftxed,  save  by  the  strain  on  the  working  side,  unless 

I  the  rope  stretches  unduly,  or  is  made  to  slip,  and  that 

>  such  a  process  would  be  fraught  with  loss  of  power. 
Doubtless  the  greatest  hindrance  to  the  general  adop- 
lion  of  rhe  American  sj-islem  for  all  purposes  is  Ihc  fact 

[  that  dependence  has  to  be  placed  upon  one  rope  :  should 


that  fail,  the  driving  must  stop  until  It  is  replaced.  With 
the  separate  rope  system,  an  excess  of  the  actual  pow*er 
required  being  usually  provided,  the  replacement  of  a 
rope  may  await  a  convenient  season,  and  that  without 
detriment.  We  do  not  propose  a  wholesale  condemnation 
of  this  system  ;  there  are  circumstances  where  continuous 
rope  driving  may  be  adopted  with  advantage  over  other 
methods— for  instance,  in  its  application  to  paper- 
making  machinery,  and  under  other  awkward  conditions. 
An  advocate  of  continuous  driving  recommends  pulleys^ 
of  not  less  than  sjjdv  times  the  diameter  of  the  ropes, 

THE    INDIVIDtlAL    ROf>C    SYSTEM* 

The  author  proceeded  to  discuss  at  length 

the  considerations  bearing  upon  the  relationship 
of  ropes  with  pulleys,  under  the  conditions 
governed  by  the  Individual  System.  He  re- 
marked  that — 

The  absolute  point  of  detraction  in  power  from  Ihe  cm* 
ployment  ol  rekitively  small  pulleys  c^mnot,  of  course,  be 
determined  with  mathematical  accuracy^  by  reason  of  the 
elastic  medium  witli  which  we  have  to  deal,  which 
elasticity  varies  with  almost  every  make  of  rope. 
We  must,  therefore,  be  content  to  declare  a  posiMoo 
beUvcen  the  ejstremc  limit  where  the  bending  faculty  of 
a  rope  ceases  to  exert  its  influence,  and  the  radius  con- 
trolling the  highest  capability  with  which  we  are 
acquainted.  By  reason  of  the  great  disparity  in  elasticity 
between  cntton  and  Manill;i,  what  is  known  as 
"  permanent  set'  (/.«r.,  where  elasticity  altfigether  ceases) 
being  reached  at  a  ver\'  much  earlier  stage  in  Ihe  tension 
of  the  last  mentioned,  is  has  been  found  necessary  to  iix 
the  smalleJit  pulley  diameter  at  50  per  cent,  greater  than 
that  of  a  ctitton  rope.  For  the  eflicienl  transmissi(»n  of 
power,  the  smallest  pulley  used  with  cotton  ropes  should 
tiiA  be  less  than  30,  and  with  Manilla  45  diameters,  unless 
extra  rupe  power  is  added  U*  mnke  up  for  loss  uf  grip. 

QRooves, 

The  pa|ier  corttamed  a  number  of  useful 
suggestions  a^  10  awkward  conditions  of  rojie 
transmission,  and  some  valuable  information 
on  the  subject  ol  grooves.  The  author  des* 
crihed  the  latter  as  the  most  miportant  item 
in  the  whole  economy  of  rope  transmission, 
at  least  so  far  as  mechanical  arrangements  are 
concerned.     Incidentally  he  remarked  that — 

.At  one  time  it  was  an  accepted  theory  with  many 
engineers  that  grooves  should  bear  some  resemblance  lu 
Ihe  n>pe  itself,  and  therefore  curved  sides  were  introduced 
in  the  beliel  th,»t  they  afforded  a  necessary  ea  ement  to 
the  rope  when  leaving  the  grooves.  When  grooves  of 
this  de.-cription  are  employed  we  generally  find  it 
necessary  to  increase  the  diameter  of  the  rope  to  the 
utmost  limit,  not  only  to  make  up  for  loss  of  power,  but 
lo  prevent,  as  far  as  poi^sibte^  the  rolling  action  often 
induced  thereby. 

The  angle  at  which  driving  rope  grooves  are  con- 
itructed  vary  as  much  as  from  54  degrees  lo  15  degrees, 
the  latter  being  apphed  to  Ihe  driving  of  cotlon  machinery 
with  sm.^ll  bands,  and  from  the  results  obtained  it  would 
appear  that  every  diameter  of  rope  has  its  most  appixi^ 
priate  angle.  While  this  need  not  be  carried  to  the 
extent  ol  providing  a  range  of  templets  to  cover  all  sizes, 
some  line  of  acmarcation  between  the  acute  and  abluse 
is  advisable. 

One  firm  of  engineers  w»*rks  to  four  different  angles, 
beginning  wilh  30  degrees  for  small  ropes,  from  ^  in.  lo 
:;  in.  diameter,  30  degrees  from  j  in.  lo  i|  in.,  40  degrees 
fmm  liin.  to  i,*  in.,  and  45  degrees  from  i]  in    to  2ui 
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a  semblance  for  the  moment  of  unboundetl  prosperity, 
wliilc  in  rcaJity  it  only  meant  riding  iuU  gallop  tor 
u  ia)L  It  the  fall  should  occur.  th«  many  men  who 
weri'  i^nicrin^  the  ranks  every  day  and  swelling  the 
ntindxTs  would  find  their  prospects  blighted  owing 
to  ii  disturbance  of  the  trust  which  was  placed  m 
the  electrical  engineers  nf  to-day  by  those  who  supplied 
the  sinews  of  war.  Mr.  Gray  therefore  thought  it 
ijitumbent  on  every  electrical  engineer  to  carefully 
weigh  every  recommendation  he  might  make,  not  from 
the  point  of  view  of  immediate,  but  rather  from  th^t 
of  ultimate  efficiency,  and  to  deal  vdth  every  possil^e 
factor  in  drawing  his  estimates. 

TMC     ELECTItlPJCATION     OF     RAILWAYSw 

The  application  of  electric  traction  to  our  railways 
was  progressing.  At  present  the  sections  which  were 
being  dealt  with  were  those  which  had  a  great  tragic 
deiKiity  <jr  a  frequent  service.  Th^s  policj-  was  donht- 
les»  a  wise  one,  as  the  railw-ay  companies  liniJled  the 
application  of  a  considerable  capital  expenditure  to 
the  best  paying  division  of  their  Unes.  and  to  tho^ 
portions  where  the  t»enelits  to  be  derived  ^rere  the 
most  apparent.  During  the  current  year  the  first 
section  of  the  Metropolitan-District  Railway  convcrsioo 
l\ad  lieen  made,  and  it  was  expected  before  March 
of  next  year  tliat  the  Moorgate  Street-Dra\*toti  Park 
and  Drayton  Park-Finsbur\'  Park  sections  of  the 
Great  Nt^irthem  and  City  Railway  Company  wxytild 
be  in  operation.  The  Mersey  Tunnel  Railway  had 
been  completetl.  and  the  conversion  of  the  Wirml 
Hallway  was  under  consideration.  The  North^Eastent 
Rat  I  way  had  had  trial  runs  along  T^peside.  atui  good 
piv»gres4.  was  being  made  with  the  Liverpool-Soathpxt 
hrte.  1  lie  CentiaJ  Lond^m  Railway  was  compietifig 
the  change  fivtn  locvimotive  to  motor-cax  dnvisg^ 
The  inotor-var  system  was  geoeraiiy  acce|>ted  as  the 
best  tomi  f(.ir  pttsscAgcr  tn&t:  for  many  cvasocks  which 
need  n«.ft  be  recapiti^ted.  The  direct-carrent  system 
at  5k.k^  to  700  volts  appealed  to  remain  as  a  standard 
iot  railway  w^xk  of  tltts  class,  ^  well  as  for  tratnvay 
work,  but  there  were  sigps  that  smgfe-phase  alteroating 
c^irreat  miglit  |iiove  a  rivaL  In  Uiie  United  Stated 
the  V^  ashiflkgfon  AnnApol^  Raihray  vas  bon^  ec^iiipped 
with  aa  overiicQid  system^  which  would  deizver  <£iect 
to  the  molois  a  sanglr-pha^e  cuzrent  at  3,000  voits* 
The  three-wire  system  of  fiBeding  timiEtwm33  afid  lai^ 
waN"^.  though  out  wtth^mt  exaatples  abroad,  had  mtA 
beer'  in  this  co«atry  sx^n  oa  llie  City  aod 
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-PRACTICAL  CONSTRUCTION  OF  ELECTRIC 

TRAMWAYS/' 

By   William    R,   Bowker.   L.E.,    M.E.    E,    titul     t     \, 
Spon,  Lid.     (s.  net. 

An  excellcDl  treatise  on  eleclric  tramway  constructioji 
with  numerou:*  diagranus.  (he  author's  treatment 
being  essentially  practical,  Jie  at  unce  dips  intri  the 
question  of  laying  out  the  permanent  way.  Chapter  11. 
15  dev^oted  to  the  preparation  of  a  substantial  road  bed 
foundation ^  without  which,  as  the  author  points  out, 
it  is  useless  to  expect  reliable  results.  With  the  aid 
of  numerous  diagrams,  he  then  describes  the  laying 
of  the  rails,  plate  la\in^,  b<jnding,  etc.  .\s  to  the  com- 
pletion  ot  roadways,  the  author  notes  that  no  pave- 
ment lias  yet  been  discovered  with  so  long  a  life  as 
granite  sett  pavement,  pruperly  laid  with  judiciously 
'^elected  granite  or  syenite.  There  is  a  good  deal  oi 
useful  inlorniaiiou  anent  wood -paving.  The  details 
connected  with  the  overhead  equipment  are  carciully 
considered,  and  the  author  includes  notes  and  details 
on  materials  used  in  the  construction  of  the  Manchester. 
Brighton,  Lancaster,  and  (piher  well-knowTi  tramway 
undertakings.  It  is  highly  important  and  desirable 
to  be  able  to  localise  faults  in  the  tramway  system, 
and  a  whole  chapter  is  therefore  devoted  to  the  testing 
and  maintenance  of  electric  tramways.  It  is  intended 
in  the  near  future  to  increase  the  scope  of  the  work, 
and  to  introduce  some  additioual  information  relating 
chiefly  to  the  slotted  conduit  system  of  electric  traction, 
and  also  to  electric,  street,  underground,  and  elevated 
railway  systems.  In  the  short  space  ol  i  r  r  pages 
the  author  has  giv*en  a  most  instructive  view  of  the 
practical  construction  n\  electric  tramways. 


•*  WATER  SUPPLY. ' 
Student^s  Haiidl>nok  on  tlie  Couditions  governing 
the  Selection  of  Sources  and  the  Distribution  of 
Water.  By  Reginald  E.  Middleton,  MJnst.C.E.. 
MJ.Mech.E..  F.S.I.  Charles  Griffin  and  Co., 
Ltd.     8s.  6d.  net. 

The  engineering  student  will  here  find  an  excellent 
compendium  of  the  subject,  in  which  special  prominence 
has  been  i,iven  to  such  questions  as  the  quality  of 
water,  tlie  interpretation  of  analyses,  the  stability 
of  masonry  dams,  the  tk^w  of  water  through  pipes, 
and  the  general  application  of  mathematics  to. the 
subject.  Incidentally,  the  author  calls  attention  to 
the  fact  that  there  are  but  few  rivers  and  streams  in 
England  which  are  accurately  and  systematically 
gauged.  One  of  the  tir^t  qviestions  to  be  answered  in 
designing  new  water  works  is  the  amount  of  rainfall 
in  the  district  under  consideration,  yet,  notwithstanding 
the  labours  of  Prctfessor  S>TUons.  his  successor,  Mr. 
Sowcrby  Wallis,  anrl  other?,  the  information  obtained 
is  far  from  perfect.  The  w  riletis  strongly  of  the  opinion 
that  the  utmost  publicity  should  be  given  to  all  the 
knowledge  which  exists  on  the  subjects  referred  to  ; 
lait  the  work,  to  be  complete,  should  not  be  directly 
in  die  hands  of  pri%^ate  individuals,  but  of  conserx^ators 
of  the  several  drainage  areas  into  which  the  countr>' 
should  be  divided  for  purposes  of  the  prevention  of 
t»olluUon  of  rivers  and  streams,  water  supply,  and 
aage.    Their  duty  should  consist  in  safeguarding 


the  waters  under  their  authority  from  |xdiuilun. 
in  utilising  them  to  the  best  advantage  both  from  a 
sanitar\'and  economical  point  of  view, and  in  preventing, 
so  far  as  their  powers  extend,  the  wasteful  and  un- 
necessary du[>lication  of  small  sewage  disposal  works. 
Finally,  they  should  not  only  be  empowered,  but 
be  under  the  obligation,  to  systematise  the  rainfall 
statistics  mthin  an  area  of  each,  to  ascertain  the  How 
of  the  main  river  under  their  charge,  and  each  of 
its  tributaries,  to  keep  a  record  of  the  changes  of  level 
in  a  number  of  refjresentative  wells,  and  to  publish 
within  a  reasonable  lime  the  whole  of  the  information 
so  collected.  The  towns,  in  like  manner,  should  be 
obliged  to  afford  to  the  conservators  full  and  accurate 
information  as  to  the  extent  of  their  drainage  area, 
the  rainfall  in  it,  the  water  collecied  trom  it,  the  water 
supplied  to  the  town,  and  its  useji. 


•THE       HANDYMAN  S       BOOK       OF       TOOLS. 

MATERIALS.    AND    PROCESSES    EMPLOYED 

IN  WOODWORKING. 

Edited  by  Paul  X,   Haslmk,  with  2,54;   Illustrations 
an<l  \VV>rking  Drawings.     Cassell  and  Co.,  Ltd. 

This  weU-printed  and  illustrated  work  fully  sustains 
its  claim  to  be  a  practical  book  on  practical  handicraft 
in  wood.  Having  described  the  various  kinds  of  tools 
employed  in  woodworking,  the  author  proceeds  tg 
easy  examples  of  woodwork.  In  the  subsequent  pages 
he  treats  extensively  of  the  further  numerous  applica- 
tions of  the  handicraft,  including  outdoor,  domestic, 
and  oihce  furniture.  The  volume  teem.s  with  hints 
which  should  be  useful  both  to  the  amateur  and 
to  the  meclianic.  There  is  a  chapter  on  lathes,  turning 
and  turnery,  and  the  utihty  of  the  work  is  greallv 
enhanced   by  a  complete  index. 


*  ACETYLENE     THE   PRINCIPLES  OF   ITS 

GENERATION  AND  USE/' 

Pv  F.  H.  U-eds,  r.I.C,.  I  .C.S.,  and  W.  J.  Atkinson 
Butterliekl,  M.A.,  F.l.C,  F.CS.  Charles  GrilTin 
and  Co.,  Ltd.     cs-  net. 

Acetylene  has  latterly  found  such  an  increasing 
use  that  this  work — a  practical  handbook  on  the 
production,  purification,  and  subsetjuent  treatment 
of  acetylene  "for  the  development  of  light,  heat  and 
pofwer — makes  an  opportune  appearance.  It  is  a 
comprehensive  treatise  and  is  to  be  strongly  recom- 
mende<l  to  those  who  are  making  a  study  t>f  the  subject . 
The  special  aim  of  the  author  has  been  to  explain  the 
various  physical  and  chemical  phenomena  ;  ( i ) 
accompanjing  the  generation  of  acetylene  from 
calcium  carbide  and  water.  (2)  accompanying  the 
combustion  of  the  gas  in  luminous  or  incandescent 
burners,  and  (3)  its  employment  for  any  purpoic — 
{a)  heal,  {h}  compressed  into  cylinders,  (r)  diluted,  and 
(^i  as  an  enriching  material.  There  are  many  useful 
tables,  one  of  the  most  interesting  giving  the  cost  per 
hour  of  lighting  respectively  by  acetylene,  petroleum 
(parahin  oil),  coal  gas,  candles  and  electricity. 
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*  THE  WOKDEftFUL  CENTURY." 

The  Age  of  New  Ideas  in  Science  and  Invention.  By 
Alfred  Russel  Wallace.  Swan  Sonnenschein  and 
Co.,  Ltd.  7S.  6d.  net.  New  edition,  revised  and 
largely  re-written>  with  107  illustrations. 

This  very  interesting  book  for  occasional  reading, 
hats  been  improved  by  the  omission  of  a  long  dissertation 
on  vaccination.  In  place  of  this,  notes  have  been  added 
on  locomotion  by  land  and  sea,  photography,  engraving, 
chemistry,  electricity  and  astronomy.  In  a  work  in 
which  so  much  has  been  attempted  there  is  necessarily 
a  grxxl  deal  of  superficiality,  but  enough  is  said  of  the 
various  subjects  to  stimulate  ipterest  and  to  open  the 
way  for  further  study.  This  superficiality  for  instance 
is  particularly  noticeable  in  the  section  deahng  with 
wireless  telegraphy.  The  half-tone  illustrations  are 
not  a  strong  point. 


'^IHE  PAACTICAL  ENGINEER  POCKEFBOOK 

FOR  1904." 

Technical  Publishing  Company,  Ltd.,  Manchester,  is. 
net.  Leather  gilt,  with  diary  on  ruled  section  paper, 
IS.  6d.  net. 

An  astonishing  amount  of  information  for  readv 
reference  in  small  compass  has  been  included  in  th- 
sixteenth  annual  edition  of  this  pocket-book.  It  has 
been  revised  and  brought  up  to  date,  and  .should 
be  in  the  hands  of  every  practical  engineer.  Among 
the  illustrations  and  additions  may  be  mentioned  a 
description  of  the  water-tube  boiler  of  the  Stirling 
Company  of  U.S.A.,  the  Daimler  motor  and  the  notes 
on  patents  and  patent  law. 


"THE  ELEMENTS  OF  ALTERNATING 

CURRENTS." 

By  W.  S.  Franklin  and  R.  E.  Williamson.  Second 
edition.  re-^Titten  and  enlarged.  Macmillan  and 
Co.,  Ltd.     IDS.  net. 

In  this  work  the  principles  of  alternating  currents,  and 
the  theory  of  the  various  types  of  alternating  current 
machinery,  have  been  rendered  as  intelligible  as 
possible  to  the  student.  Five  chapters  have  been 
added  covering  the  ordinary  types  of  alternating 
current  apparatus,  and  showing  the  conditions  under 
which  it  is  operated;  these  are  intended  to  ba  read 
in  connection  with  the  theoretical  sections  of  the  work. 
The  numerous  additions  include  a  complete  series  of 
practical  problems  with  answers,  and  especially  note- 
worthy are  the  alterations  in  the  chapters  on  the 
alternator,  the  transformer,  the  synchronous  motor, 
the  rotary  converter  and  the  induction  motor. 


"  ELEMENTARY  TELEGRAPHY  AND 

TELEPHONY." 

By  Arthur  Crotch.  With  numerous  illustrations. 
E.  and  F.  N.  Spon.  Ltd.  (London)  and  Spon  and 
Chamberlain  (New  York).     4s  6d.  net. 

One  of  the  Finsbury  Technical  Manuals  edited  by 
Professor  Silvanus  P.  Thompson,  D.Sc,  B.A..  F.R.S., 
M.I.E.E.,  etc.,  this  work  is  intended  to  give  the  student 
in  this  special  Held  a  thorough  grounding  in  leading 
principles.  Its  scope  will  be  sufficiently  indicated  by 
the  following  synopsis  of  contents :  Magnetism  ; 
terrestrial  magnetism — magnetic  theory ;  static  elec- 
tricity ;  electrostatic  induction — condensers  ;  d^-namic 
electricity — the  voltaic  cell ;  primary  and  secondary 
cells ;  resistance,  current  and  electromotive  force ; 
effects  of  current — galvanometers  ;  induction  ;  cross- 
section — combined  resistances ;  joining-up  of  cells — 
universal  battery  system  ;  telegraphy  ;  single  needle — 
sounder ;  relays — double-current  working,  etc.  ; 
Wheatstone  A  B  C — Stelje's  recorder ;  differential 
duplex  ;  bridge  duplex  ;  submarine  ;  the  telephone  ; 
telegraph  and  telephone  lines ;  elements  of  testing. 
The  treatise  is  well  printed  and  illustrated  ;  great  care 
has  obviously  been  expended  in  its  production,  and 
owing  to  its  concise  arrangement  it  should  save  the 
student  of  telegraphy  and  telephony  considerable 
trouble  in  getting  at  the  elementary  facts  of  the  subject? 


'*TH£  PRACTICAL  ENGINEER  ELECTRICAL 

POCKET-BOOK  AND  DIARY,  1904w" 

Technical  Publishing  Company.  Ltd.,  Manchester. 
IS.  net.  Leather,  gilt,  with  diary  on  ruled  section 
paper,  is.  6d.  net. 

On  similar  lines  to  the  above,  this  useful  auxiliary 
has  now  reached  its  hfth  aftnual  edition.  It  includes 
this  year  the  standards  of  electrical  conductors,  as 
recommended  by  the  Cable  Makers'  Association,  some 
additional  facts  in  reference  to  conduit  wiring,  and 
some  new  types  of  electrical  instruments. 


*  ELECTRICITY  AND  MAGNETISM.*' 

An  Elementary  Text-book,  Theoretical  and  Practical. 
By  R.  T.'  Glazebrook,  M.A.,  F.R.S.  Cambridge 
Tniversity  Press.     7s.  6d. 

Presents  the  A  B  C  of  electricity  in  numbered  para- 
graphs, and  oilers  the  young  student  a  good  grounding 
in  the  subject.  Between  the  time-worn  experiment 
with  a  pith  ball  on  the  first  page,  and  the  observations 
on  the  electron  theory  of  matter  which  concludes  the 
work,  many  experiments  are  given  and  lucidly  ex- 
plained, while  the  student  can  test  his  progress  by 
means  of  carefully  arranged  examples,  to  which 
answers  are  furnished  at  the  end  of  the  volume. 


^•BROWN'S  COMPREHENSIVE  NAUTICAL 

ALMANACK." 

Harbour  and  Dock  Ciuide  and  Advertiser,  and  Daily 
Tide  Tables  for  1904.  James  Brown  and  Son 
(Glasgow).    Simpkin,  Marshall  (London),      is. 

This  handy  work  of  reference  has  a  full  digest  of  the 
astronomical  and  other  phenomena  required  for  the 
purposes  of  navigation  ;  complete  list  of  lights,  fog 
signals,  beacons,  and  buoys  on  coasts  of  the  United 
Kingdom,  with  lights  and  fog  signals  in  the  Baltic 
and  North  Sea,  etc.  The  publishers  have,  in  this 
edition,  for  the  first  time  given  the  tidal  constant 
for  every  port  of  Great  Britain  and  Ireland,  with  the 
depth  on  sill  of  every  dock  and  barb  :)ur,  as  well  as  an 
elaborate  table  of  tidal  constants. 
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November. 
23Pd.— Liibuur  riots  and  strikes  reported  from  America. 
— Prc?>klcnl  Roosevelt  receives  Lord  Lyveden  and  Dr.  S, 
I  l^unn  whu  are  arranging  an  English  Piirliarnentary  visit 
Ito  the  St.  Louis  Exliibition  next  autumn  —  International 
military  Corifeience  concludes  its  meetinj^s  at  Paris— ttie 
establishment  of  an  International  Sanitary  Bureau  in  Paris 
not  agreed  iipoti,  several  of  the  Powers  bcin^  oppttsed  to 
llie  scheme. 

24til.  —  The    Royal    Commission    on   Coal    Supplies 
^resumes  its  sittint;s.— Death  of  Mr.  Sicgmund   Loewe,  a 
tlirector  of  Messrs,  Vicker^,  Sons  and  Maxim,  consequent 
cipon  injuries  sustained  in  a  motor-car  accident 

25th»— Annual  dinner  of  the  InsUtallon  of  Mining  and 
'  Metallurgy— speech  by  Sir  W.  Anson,  M. P. — Inventions 
Exhibition  opens  at  Brighton. — Representatives  of  both 
Huuscs  of  the  Britisli  Parliament  visit  Paris.  —  Death  of 
Mr.  William  Cochrane^  coal  owner  and  ironmaster,  of 
Newcastle. 

26tll. — ^  Issue  (jf  Parliamentary^  paper  containing 
abstracts  of  the  returns  made  to  the  Board  of  Trade 
of  shipping  Ciisualties  on  our  coasts  during  1901--3. 

27th. — The  majority  and  minority  reports  of  the 
Native  Labour  Commission   pubh'shed  at  Johannesburg. 

Mining  accident  at  Grassmoor  Colliery,  near  Chester- 
liekl. — -An  electrical  department,  distinct  from  all  other 
departments^  organised  in  the  Devonport  dockyaid.— 
Mr.  C,   Salter  lectures  at  the    Liverj>ool   University  on 

Ankylostomiasis  in  Mines." 

28th.  — The  Great  Western  Railway  Company  announce 
(hat  Ihty  will  proceed  immediately  vvilh  their  scheme  for 
Uie  construction  of  a  new  hurbour  at  Weymouth, — The 
Highways  Ct»minittec  of  the  London  County  Council 
issue  its  regulations  under  ihe  Motor  Car  Act,  190J, — 
Settlement  of  the  colliery  strike  at  Acton  HaM,  Yorkshire 
which  caused  J, 000  of  Lord  Mashams  employes  to  be  out 
of  work. 

SOth.  —  Great  distress  reported  Jrtun  Cape  Colony 
f  owing  to  the  arrival  there  of  large  numbers  of  people  for 
Lwhom  no  work  can  be  found.— Death  of  Sir  Frederick 
iBramvveU. — ^Anniversan^  meeting  of  the  Royal  S3ciety. 

Deeember. 
2lld,— Mr,  Wybcrgh,  the  Commissioner  oi  Mines  in  the 
tTransvaa!  resigns.— Labour  [roubles  reported  from  the 
LCnited  States— it  is  annomiced  that  employers  in  ever\' 
[branch  of  building  industry  will  meet  in  convention  for 
llhc  purpose  of  organising  a  national  association  to  tight 
I  against  the  demands  ai  labour.-^The  Auttunobile  Club 
['decides  to  form  an  associaticn  for  motor  and  van  users, 
its  object  being  to  represent  the  views  nf  niotor  and  van 
^tisers  before  the  Local  Government  Board,  and  to  resist 
f  undue  restrictions,  etc. 

3rd-— The  British  .\dmiralty  purchase  the  two  battle- 
Khips  constructed  at  Els  wick  and  Borrow  for  the  Chilian 


Government. — Second-class  cTuiser  Flortt  goes  ashore  at 
Denman  Island,  and  is  Ukely  to  prove  a  total  loss. — An 
anonymous  donor  presents  j^'50,000  to  the  London  Uni* 
versify  College  **  for  the  promotion  of  higher  scientific 
education  and  research  m  that  institution. ' 

4th, — The  Chamber  of  Trade,  meeting  in  Johannes- 
burg, passes  a  resolution  affirming  the  necessity  of 
ftnported  coloured  labour  under  restrictions. — The  7"^ #"1*5 
learns  thai  an  agreement  for  the  amalgamation  of  their 
Med iteiTanean- American  services  has  been  concluded 
iictween  the  White  Star  and  Hamlnirg-American  Lines. 

5th* — A  deputatitm  waits  on  the  Lieutenant-Governor 
of  the  Transvaal  to  urge  the  desirability  of  a  nhrtuiium 
before  legislation  is  passed  dealing  with  the  importation 
of  Chinese  labour,  —  Serious  railway  accident  on  the 
London  and  North-Western  line  near  Penrith, — Launch- 
ing at  Belfast  of  a  new  Tnion  Castle  liner,  The  Kcuthiovth 
C<uUe. 

7th* — The  session  of  the  Legislative  Council  opens  m 
Pretoria.  The  Lieutenant-Governor  remarks  that  the 
Council  will  be  asked  to  discuss  whether  it  is  advisable 
to  supplement  the  supply  of  labour  available  in  Africa  by 
Ihe  importation  of  indentured  labour, 

8th.— Me*nbers  of  the  Johannesburg  Stock  Exchange 
unanimously  pass  a  resolution  urging  the  Government 
to  authorise  the  importation  of  coloured  labour — there  is 
good  authority  for  stating  that  China  is  not  opposing  the 
scheme  for  Chinese  coolies. 

9th.— 'Institution  of  Electrical  Engineers  hold  their 
annual  dinner. 

10th« — The  Automobile  Club  Committee,  au  tlie  recom- 
mendation of  the  judges,  award  the  medals  for  the 
''Reliability"  trials  held  in  September.— Motor  Car 
Exhibition  opens  in  Paris, — The  In>titution  of  Electrical 
Engineers  celebrate  the  tercentenary  of  the  death  of  Dr, 
(jilbert, of  Colchester — presentation  made  by  the  luslitu- 
tion  to  the  Borough  of  Colchester  of  an  historical  picture 
representing  Dr.  Gilbert  showing  his  experiments  to 
Queen  Elizabeth. 

12th. — A  deputation  from  the  Labour  Importation 
Assnciation  w^iit  upon  the  Lieutenant-Governor  of  ihe 
Transvaal  urging  the  immediate  settlement  of  the 
^ue1^lion  of  imp^^rling  labour. 

14th' — Dynamite  outrages  leported  from  New  York  in 
connection  with  the  building  trades  dispute. 

15th. "Members  of  the  Johannesburg  Stock  Exchange 
dc.nand  the  immediate  settlement  of  the  lal>our  question. 

16th. —  The  Royal  Commission  on  coal  supplies  meet 
at  W^estminter— it  is  stated  that  the  coal  tax  has  adversely 
affected  trade. 

t7th-— A  public  meeting  in  Pretoria  resolves  that  Ihe 
question  of  importation  of  labour  should  be  deferred 
until  there  is  a  Representative  Government.— Launching 
of  the  new  twin-screw  steamer /Jwr^iflir^  Otstk. 
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ment  nf  black  hackg^ound^.    An  odkial  rep'^^^  '^i^'  ''^^i^ 
of  '*  Mill's.  "  aluminium  alloys,  made  at  the  ' 
I^bon\tor>',  Durham  College  of  Science,  i^ 

Westinghouse   5rake    Com  pan  yr    Lid*  — An    tiltistrated 

bL>ukkl  jiiving  a  complete  description  of  the  WcstJtii;- 
house  Electro- Pneumatic  Sij^nalling  System.  In  ii 
piimphlet  issued  last  year  attention  was  called  to  the 
advaniagets  of  the  system,  and  an  account  was  given  ^<t 
^ome  notable  applications.  The  present  description  of 
underlying  principleis  i»  supplementary  to  last  year^ 
tMuiphlet,  and  is  tflustrated  lhn.>ughout  with  excellent 
hah  lone  block*-. 

Brat's  Patent  Lifter  Company r  Ltd.— This  company  h^ 
bsued  a  pamphlet  which  .stiould  l>e  obtained  by  all 
intere^lcd  m  drop-forging.  The  working  of  their  patent 
ftteam  drop  *«tamp£  is  circfully  explained  with  the  aid 
oi  numerous  Iialf-tonc  illu.strat't:)nh,  a  prominent  feature 
being  three  lull-page  platen  illustrating  batteries  oi 
drop>  on  this  system,  it^stalled  at  Crewe  LocoiivAivc: 
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FIG.    8. 


A    WALL    SLn^LPTLRK     lUOM     TliE    XIMRUD  GALLERY,     BRITISH      MUSEUM,    l>»'   WHICH    MAY   HE 
SEEN*  A   BATTERIXG    l?AM  AND  A   CHAIX   TO   DESTROY   THE    ACTtUX   OF  THE    RAM, 


THE    EVOLUTION    OF   THE   CHAIN. 


J.     HARTLKV    WICKSTEED, 
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The    author  traces    the   evolution    of    the   chain   from  pritnUive    agc-s,   discusses  its  various 
developments  in  modern  times,  and  includes  a  unique  collection  of  illustrations. — Ed. 


TWO    PRINCIPAL    FOItMS. 

np HE  RE  are  two  principal  forms  ol  construe* 
-*  tion  in  chains  which  we  shall  find  have 
run  through  all  the  ages  of  chain-tnaking  from 
the  earliest  recorded  times  of  the  human  race 
up  to  the  latest  moment  in  which  we  hve. 

The  first  and  most  imj>ortant  ty]ye  is  that 
of  a  chain  constructed  of  a  series  of  rings, 
interlinking  with  each  other,  so  that  they  cannot 
come  apart  without  being  cut  or  broken.  Each 
ring  is  constructed  so  as  to  pass  through  the 
rings  which  are  next  to  it,  as  shown  in  the 
sketch  of  type  No.  L 


The  second  type  of  chain  is  also  composed 
primarily  of  rings,  but  no  ring  passes  through 
another,  and  the  chain  can  be  taken  to  pieces 
without  being  broken.  It  is  put  together  by 
bending  each  ring  till  it  forms  a  double  loop, 
and  the  next  ring  passes  through  the  loop  so 
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The   Evolution  of  the  Chain. 
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formed,  but  does  not  pass  through  the  circle 
of  the  ring  at  all.  The  rings  do  not  inter- 
penetrate  each   other,   and   consequently   this 


a 


A 


U 


chain  can  Ixi  easily  made,  as  the  primary 
rings  of  which  it  is  composed  require  no  jointing 
by  welding  or  otherwise,  but  can  be  beaten  out 
of  a  solid  j)iece,  as  shown  in  the  sketch  of  tvjK^ 

No.  ir. 

THE    ANTIQUITY    OP    CHAIN-MAKINa 

A  chain  then  consists  essentially  of  links  or 
rings  connected  in  a  series  by  interlacing  with 
each  other.  Ornamental  chains  are  often  made 
of  vegetable  fibre,  of  hair,  and  of  gold,  and  as  the 
earth  produces  all  these  materials  in  their 
native  state,  it  is  possible  that  such  chains 
were  constructed  long  before  chains  of  silver 
or  brass,  or  iron.     On  the  other  hand,   they 


may .  possibl}-  have  followed  after  chains  of 
metal  as  a  mere  imitation  for  ornamental 
pur})oses.  "  Necessity  is  the  mother  of  inven- 
tion," and  to  make  a  flexible  band  of  strong 
metal  the  invention  of  links  l>ecomes  necessary, 
whereas  flexible  bands  could  be  made  of  grasses 
without  that  invention. 

Fig.  I  shows  a  chain  made  in  India  of  circular 
links  i)laited  of  fine  shreds  of  bamboo.  It  is  a 
necklet,  and  purely  for  ornament,  but  it  has 
the  same  principle  of  construction  as  metal 
chains  of  type  No.  I. 

The  ingenuity  of  making  these  interlacing 
rings  does  not  strike  one  as  being  so  far  removed 
from  the  ingenuity  of  other  bipeds  than  man  (the 
weaver  bird  for  example),  as  the  metallurgical 
processes   of    reducing    ore    by   fire,    and    the 


FK..  I. 


A   PLAITED  INDIAN  CHAIN  MADK  OF   CIRCULAR 
LINKS   FROM   FINK   SHREDS   OF    HAMHOO. 


FIG.     2.      SPKCIMENS  FROM   THE   LEEDS   Mt'SEL'M, 

WHICH    WERE    FOrXD    IN    A  TUMULUS, 

NEAR   THIRSK. 

These  include  hbulie  (or  brooches),  and  a  very  beauti- 
fully worked  bracelet,  clasped  with  little  chains. 

welding  of  iron,  or  casting  of  silver  and  bronze  ; 
and,  from  this  point  of  view,  grass  chains  may 
have  been  invented  by  primitive  man  merely 
from  the  love  of  ornament,  and  without  the 
stimulus  of  necessity,  especially  as  a  catenary 
curve  is  such  a  graceful  thing  for  ornament  and 
for  comfort  in  wearing.  If  this  be  so,  the 
antiquity  of  such  chain-making  in  grasses  may 
be  almost  that  of  man  himself,  who  has  left 
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hi?  tiacv?  at  the  end  of  the  last  glacial  age 
contemporary  with  the  reindeer  in  France, 
very  likfJ\-  jc.ot'O  years  ago. 


I  U,.    3.      SYRIAN'    HKAD-DHESS   WITH   SILVKR 
CHAINS.* 

It  will  bo  quite  understood  that  this  is  not 
an  attein|)t  to  lix  a  date  in  antiquity  for  this 
particular  sjiecinion  of  grass  chain,  hut  only  to 
show  the  ]H)ssih!e  antiquity  of  its  kind. 

EARLY     CHAINS    IN     GOLD      SILVER,     AND     BRONZE. 

Next  in  order  of  antiquity  to  fibre  would 
come  gold,  because  it  is  found  in  nuggets, 
and  is  very  malleable  in  the  cold  state  :  also 
because  it  is  so  attractive  in  a])pearance.  It 
is  natural  to  find  tlie  earliest  handicraft  devoted 
(o  personal  adornment,  and  within  the  last 
fifteen  nu^nths  at  the  ruined  city  of  Abydos,  in 
Up]'fr  Kgypt.  there  has  been  a  tintl  of  gold 
ornaments  which,  according  to  Professor 
Flir.ders  Petrie.   are  jnobably    ().()oo  years  old. 

Tl;e  ilhistrations  next  following  show  examples 
which  are  of  silver  and  bronze,  but  there  is  no 
suggest  it  HI  of  such  remote  antiquity  for   these. 

PIQURE    8    LINK,    VARIETY    OF     FIRST    TYPE. 

The  specimens  shown  in  fig.  2  from  the 
Lcetls  Museum,  were  f(nind  in  a  timiulus.  at 
Suimyliaiik,  Hornby,  near  Thirsk.     They  are  of 

•  'Mii-  SMi.iii  1k'.u!-iIi\ss  is  tlio  prnpcity  nf  Mr.  .\qiiila 
I)«KljL!-nii.  wiiu  kindly  U-nl  it,  ;iiul  alM»  tlio  bnok  aiul  chain 
sliowi,  ill  \\ii.  i_»  In  be  plu'to.vir.iplud  h»r  llus  i\ipcr. 


bronze,  and  a  flint  imj)lement  was  found  with 
them.  There  is  a  fibula,  and  a  very  beautifully 
worked  bracelet,  clasi)ed  with  little  chains. 
The  chains  are  nicely  formed  of  bronze  wire 
bent  into  the  figure  8,  but  not  brazed  at  the 
ends.     They  are  a  variety  of  tyjx!  No.  I. 

Fig.  3  shows  a  Syrian  head-dress,  with  the 
silver  chains  and  a  piece  of  silver  attached  to  the 
end  of  each  chain.  This  is  such  a  head-dress 
as  was  probably  possessed  by  the  woman 
in  the  parable,  who,  '*  having  ten  pieces  of 
silver,  lost  one  piece  and  searched  diligently 
till  she  found  it."  This  ancient  chain  is  made 
exactly  on  the  construction  of  type  Xo.  II. 
This  tyjie  is  well  adapted  for  chains  of  gold  or 
silver,  and  especially  of  gold,  because  it  would 
be  beaten  out  cold  from  native  pieces  of  gold, 
beaten  into  a  jointless  ring,  then  bent  and 
looj^ed  into  a  series  of  jointless  rings,  making 
a  chain. 

The  construction  of  this  chain  is  good,  so 
much  so,  that  ever  since  patents  were  established 
this  form  of  chain  has  reappeared  periodically 
in  the  Patent  Office. 

Fig.  4  shows  a  bronze  chain  of  the  same 
excellent  tyjie.  The  chains  are  attached  to  a 
large  ring,  and  from  one  is  depending  the 
bronze  stopper  of  a  lamp.  The  rings  have  been 
elongatetl.  bent  nearly  double,  and  looi^ed 
together.  It  was  found  by  Lord  Saville  at 
Lanuvium. 


FIG.   4.      A    r.XO\/E   CHAIN    OF   THE  SAME  TYPE    AS 
Fli..  3. 

The  ch.iins  .ire  .ct.Klud  lo  a  large  ring,  and  one  of 
ilictn  bc.irs  liic  bron/c  stopper  of  a  lamp. 


The    EvDlution   of  the   Chain. 


The  old  Latin  cities,  of  which  Laniivium  was 
one,  existed  before  the  foundation  of  Rome, 
and  there  is  nothing  to  prevent  this  chain 
dating  from  looo  B.C.  This  is  an  example 
of  the  value  of  metal  chain  where  fire  is  near. 
Resides  being  more  ornamental  than  cords  of 
fibre  or  of  skin,  a  metal  chain  is  more  service- 
able,  in  that  it  resists  accidental  burning  by 
the  lamp.  This  chain  looo  bx  brings  us 
within  tlie  epoch  of  metal  chains  other  than 
gokh 

ANCIENT    TIBETIAN     BRAtS     CHAINWORK. 

A  Tibctian  ornament  is  shown  in  fig.  5, 
consisting  of  a  brooch  and  chain  with  tooth- 
pick attached.  The  whole  is  of  brass,  a  beau- 
tiful  yellow  alloy,  with   the  exception  of  the 


FIG.  5.      riBETIAX    BROOCH    AND   TOOTH-PICK, 

The  whole  is  of  brass,  with  the  exception  of  Ihe 
iron  pin  of  the  brooch. 


iron  pin  of  the  brrjoch.  From  the  imperfect 
way  in  which  this  pin  is  fixed,  we  may  infer 
that  it  was  a  subsequent  addition.  It  has 
worn  away  some  of  the  ornamental  lace  of  the 
brooch,  showing  that  it  was  actually  worn  for  a 
long  time  by  its  possessor.  The  chain  is  made 
of  little  hoops  of  brass  interlacing  each  other, 
after  the  type  No.  L,  but  these  links  are  not  solid, 
nor  are  they  brazed  at  the  joints,  and  they 
would  have  very  little  strength  to  resist  opening. 
It   is  interesting  to  see  in   this  ornament  an 


iron  pni  preserved.  Tlie  fewness  of  ancient 
iron  relics  may  arise  from  the  fact  that  iron, 
if  exposed  to  damp,  rapidly  turns  into  rust,  and 
being  chiefly  useful  for  outdoor  work  and  not 
for  ornament,  is  not  often  left  in  a  position  to 
be  preserved  for  thousands  of  years. 


FIG.  6. 

The   chain -maker  having  a  number  of     those 

partially  forniud  at  his  hre,  each  link  is  in  turn 

heated  all  over,  passed  through  llie  List  Hnk  and 

the  scarfed  ends  are  closed. 


We  have  now  seen  chains  for  ornament  and 
light  use  made  of  plaited  grass,  silver,  and  brass, 
but  for  heavy  use  iron  is  the  material  of  whicli 
chains  are  almost  exclusively  made. 

IRON    CHAINS. 

Iron  differs  from  other  metals  in  havint?  a 
plastic  weldable  condition  over  a  consideral»le 
range  of  temperature  between  the  molten  and 
the  rigid  state.  In  this  plastic  condition  the 
links  are  easily  formed  by  passing  an  open 
ring  through  a  closed  ring,  and  then  closing  the 
new  Unk  and  welding  the  joint  {figs.  6  and  7), 
Dr.  Percy  explains  this  notable  characteristic  of 
iron  thus  :  *'  Iron  has  one  remarkable  and  very 
important  property — namely,  that  of  con* 
tinning  soft  and  more  or  less  pasty  through  a 
considerable  range  of  temtjeratiire  below  its 
melting  point.  It  is  sufhciently  soft  at  a  bright 
red  heat  to  admit  of  being  forged  with  facility, 
as  every  one  knows,  and  at  about  a  white  heat 
it  is  so  pasty  that  when  two  pieces  at  this 
temperature  are  pressed  together,  they  unite 
intimately    and    firmly.     This   is   what    occurs 


FIG.  7, 

After  being  closed  as  shown  in  this  figure  the 
scarfed  ends  are  locally  heated  :md  welded  up. 
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The   Evolution  of  the  Chain. 
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We  therefore  see  that  in  880  B.C.  the  use  of 
iron  was  in  full  swing  ;  that  it  was  cheaper  at 
that  period  than  bronze,  and  that  owing  to  its 
peculiar  welding  qualities  it  was  the  best 
material  for  making  strong  chain.  We  may, 
therefore,  conclude  that  this  chain  was  of  iron, 
and  also  that  it  was  a  very  early  chain  of  that 
material.  The  circular  shape  of  the  links 
was  the  most  natural  form  to  begin  with, 
and  the  easiest  to  make,  but  that  form  would 
not  long  survive  the  test  of  practical  experience. 

IRON     CHAINS    USED     BY    THE    ROMANS. 

Besides  the  literary  evidence  of  iron  being 
used  by  the  Romans,  we  are  not  without  actual 
samples  existing  of  iron  chains  made  by  the 
Romans,  and  we  can  see  their  form. 

The  Saalburg,  near  Homburg,  was  built  and 
inhabited  as  a  Roman  fortress  between  the 
years  11  B.C.  and  274  a.d.,  and  there  is  still 
preserved  the  iron  chain  with  its  hook,  which 
they  used  for  elevating  water  from  a  well, 
also  iron  chains  for  horses.  These  iron  chains 
are  welded  and  are  beautifully  made,  they  are 
of  type  No.  I.  The  well  chain  is  of  a  flat 
rectangular  section  and  oblong,  something  like 
the  Roman  chain  which  is  depicted  in  a  mosaic 
pavement  excavated  from  Pompeii,  and  in- 
scribed "  Cave  Canem."  Pompeii  was  probably 
founded  about  500  B.C.,  and  was  buried  by  lava 
in  79  A.D.  The  house  was  therefore  built 
any  time  between  these  dates,  and  in  the  floor 
of  the  hall  immediately  behind  the  double 
front  door  was  a  dog  attached  to  a  chain, 
outlined  in  black  and  white  mosaic,  with  the 
inscription,  *'  Beware  of  the  dog."  These 
veritable  examples  of  earlier  iron  chains  are 
not  of  round  section,  but  of  rectangular  section. 
This  is  accounted  for  by  the  fact  that  iron  is 
more  easily  drawn  down  from  a  lump  by 
hammering  on  an  anvil  into  a  flat  or  square 
rectangular  section  than  into  a  round  section. 
This  is  one  reason  why  the  Nimrud  chain 
may  be  considered  to  be  iron.  The  sculpture 
does  not  show  the  links  rounded,  but  flat. 

Caesar  mentions  that  when  he  invaded  Britain 
55  B.C.,  the  currency  of  the  people  consisted 
partly  of  iron  rings  adjusted  to  a  certain  weight. 
Thus,  at  the  beginning  of  the  Christian  era, 
both  the  Romans  and  the  Britons  had  long 
understood  the  w^orking  of  iron.     The  Romans, 


as  has  already  been  said,  used  mooring  chains 
for  their  galleys.  They  fortified  York,  and 
to  join  the  walls  across  the  river  they  were 
very  likely  to  place  a  chain. 

This  brings  us  near  home.  The  Romans  were 
established  in  Britain  more  than  370  years, 
and  during  the  space  of  three  centuries  and  a 
half  they  had  possessed  the  country  of  the 
Brigantes,  of  which  the  present  county  of  York 
was  the  principal  part.  During  this  long  space 
of  time  they  had  completely  Romanised  the 
countr3%  and  made  the  same  improvements 
as  in  the  rest  of  their  provinces.  The  Romans 
did  not  leave  much  to  chance,  and,  in  addition 
to  the  walls  and  towers  with  which  they  made 
York  impregnable,  it  is  probable  that  they 
stretched  chains  across  the  Ouse  to  prevent 
an  enemy's  entrance  within  the  city  by  water. 
At  any  rate,  chains  were  used  for  that  purpose 
later  on,  as  Leland,  who  wrote  at  the  time 
of  Henry  the  Eighth  mentions,  in  the 
following  graphic  account :  **  The  Towne  of 
York  standith  by  west  and  est  of  Ouse  river 
running  through  it.  Thus  goeth  the  waul 
from  the  ripe  Ouse  of  the  est  part  of  the  cite  of 
York.  Fyrst  a  grete  towre  with  a  chain  of  yron 
to  cast  over  the  Ouse,  then  another  towre,  and 
so  on  to  Bowdamgate.  From  Bowdamgate  or 
bar  to  Goodramgate  or  bar,  X  towres,  thens 
four  towres  to  Laythorp  a  postem-gate,  and 
soe  by  a  space  of  two  flite  shotts  the  blind  and 
deep  water  of  Fosse,  cumming  out  of  the  forest 
of  Galtres,  defendeth  this  part  of  the  cite 
without  waulles,  then  to  Waumgate  three 
towres  and  thens  to  Fishergate,  stopped  up  sins 
the  Communes  burned  it  yn  the  tj'me  of  King 
Henry  the  Seventh. 

Betwixt  the  beginning  of  the  first  parts  of 
this  west  waulles  and  Micklegate,  be  IX  towres, 
and  at  this  XI  towres  be  a  postem-gate,  and 
the  towre  of  it  is  right  agayn  the  est  towre,  to 
draw  over  the  chain  of  Ouse  betwixt  them." 

Of  the  probable  form  of  the  chain  here  spoken 
of  we  have  curious  indirect  evidence. 

Upon  the  Old  Ousebridge  there  stood  a  chapel 
dedicated  to  Archbishop  William  Fitzherbert 
(twelfth  century).  At  the  Reformation,  the  chapel 
was  converted  into  an  Exchange  for  city  mer- 
chants. Upon  the  decay  of  trade,  it  was  divided 
into  a  Council  Chamber,  a  Record  Office,  and 
a   prison   for   the   freemen   of  the   city.    The 


\c^^ 


Page's  Magaxine. 


it  was  the  fashion  to  chain  books  in 
churches  and  hbraries.  Many  of  these  chained 
Ixx^ks  are  still  preser\ed.  The  chains  used 
arc  all  either  circular  or  somewhat  long  in 
the  link,  for  it  was  not  until  1S12  that  the 
jxMiected  it^rni  01  short  oval  link,  and  of  links 
with  studs,  were  made  as  shown  on  a  subse- 
quent drawint:. 

.•l-\^r  most  01  the  im'ormaiion  and  views  in 
iriis  ?ec:ior.  o:  the  subject  the  wxiter  is  indebted 
iv'  a  vol;::v.e  entit'.ei  "The  Care  of  Books,"  by 
Jo:.::  W.y.is  Cl^rk.  M.A..  published  at  the 
I  r. : \\  ^^ . :  y  Press .  C a r.: V  rivUe . 

I'l^'.  :  '  sh.ws  :\-.r:  v!  :::e  Kxikcase  in  the 
i;::,iv:vr  LiVr^rv^  H::re::r;:. 
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HARHOL'R  CHAINS  IX   THli   CLOISTKR   OF    THK   BURIAL  GROUXl) 
AT   PISA. 


quite  so  thick,  flattened  at  the  end  of  each  Hnk 
and  rounded  in  the  centre,  where  a  piece  of  the 
same  iron  is  la})ped  round.  Each  chain  is 
2  ft.  3  in.  long.  There  is  a  ring  at  the  end  of 
the  chain  next  to  the  bar,  but  no  swivel. 

A  volume  i)rinted  in  Bavaria  in  1479  ^^ 
shown  with  its  chain  at  Gent  (f-g.  16).  The 
chain  is  24  in.  long.  The  links  of  which  there 
are  ten,  are  compressed  in  the  midddle,  so  that 
the  two  sides  touch  each  other.  There  is  no 
swivel,  but  a  link  rather  larger  than  the  rest, 
is  passed  round  the  bar. 

It  is  recorded  that  Roger  LTsle,  Dean  of  York, 
in  the  early  part  of  the  thirteenth  century, 
bestowed  several  exemplars  of  the  Holy  Bible 
to   be  used   by    the  scholars  of    Oxford  under 
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a  pledge.  These  books  were 
to  be  locked  up  in  chests  or 
chained  upon  desks  in  St. 
Mary's  chancel  and  church.  The 
practice  of  having  books  in 
chains  was  abandoned  in  the 
eighteenth  century. 

CHAINS    FOR    CAPTIVKa. 

In  1492  Ferdinand,  King 
of  Aragon,  and  Isabella,  Queen 
of  Castille,  conquered  Grenada 
and  overthrew  the  Moors. 
They  set  free  the  Christian 
captives  from  the  dungeons, 
who  sent  their  chains  as  votive 
offerings  to  hang  on  the  church 
at  Toledo,  which  was  built  by 
Ferdinand  and  Isabella,  and 
called  the  Church  of  the  Kings, 
so  called  because  both  of 
the  founders  were  sovereigns 
in  their  own  right.  The  chains 
are  chiefly  placed  within  four 
panels  with  traceried  heads. 
There  are  also  two  chains 
in  the  heads  of  each  of  the 
sixteen  tall  niches  beneath  the 
four  panels  before  mentioned. 

In  the  oldest  chapel  cloisT^f-^ 
of  the  burial  ground  of  Pisa 
there  hang  upon  the  wall  the 
chains  of  the  ancient  harbour 
of  Pisa,  captured  by  the 
Genoese  in  1632  (fig.  17). 
They  are  very  much  like  more  modern  moor- 
ing chains.  The  cathedral  of  Pisa  was  erected 
after  the  great  naval  victory  of  the  Pisans  near 
Palermo  10O3,  and  it  is  possible  that  similar 
chains  guarded .  their  harbour  at  that  time. 

PORTCULLIS    CHAINS. 

The  portcullis  is  always  pictorially  repre- 
sented with  two  strong  chains.  The  only- 
place  in  England  where  the  Portcullis  remains  is 
in  the  Tower  of  London,  where  the  portcullises 
of  the  Bloody  Tower  and  the  Byward  Tower 
arc  still  preserved  in  working  order.  The 
apparatus  for  raising  and  lowering  them, 
however,  consists  of  a  winch  with  pulley  blocks 
and  hempen    ropes.     The .  apparatus  is  in  the 


The  Evolution  of  the  Chain. 


lO^ 


tower    above    the    portcullis.     There    are    no 
ancient  chains  to  be  seen  in  the  Tower  of  London. 

CHAINS    USED    IN     BUILDING    CCNSTRUCTtON. 

St.    Paul's    Cathedral,    with    its    celebrated 
dome,   higher  outside   than   inside,   was   com- 
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FIG.  l8.      ILLUSTRATING  THli   USK  OF  CHAIN  IN 
DOME    CONSTRUCTION. 

pleted  by  Sir  Christopher  Wren  about  two  hun- 
dred years  ago,  and  he  put  an  iron  chain  round 
the  base  of  the  cone  (fig.  i8).  The  construction 
of  the  wooden  external  dome,  and  the  support  of 
the  stone  lantern  by  an  inner  cone  of  brick- 
work, quite  independent  of  either  the  external 
or  the  internal  dome,  are  wonderful  examples  of 
Wren's  constructive  ingenuity. 

In  the  "  Parentalia,"  written  by  Wren's 
grandson  Stephen,  i)artly  in  his  own  words, 
partly  in  those  of  his  grandfather,  is  this  pas- 
sage :  "Although  the  dome  wants  not  butment, 
yet  for  greater  caution  it  is  hoo]:ed  with  iron 
in  this  manner  ;  a  channel  is  cut  in  the  bandage 
of  Portland  stone,  in  which  is  laid  a  double 
chain  of  iron  strongly  linked  together  at  every 
lo  ft.,  and  the  whole  channel  filled  up  with 
lead."  * 

CHAIN    CABLES. 

It  has  been  remarked  before,  when  looking 
at  the  mediaeval  chain  ornament  at  York,  that 
we  can  find  no  essential  improvement  in  the 
form  of  link,  till  within  the  last  hundred  years, 
but  the  old  patterns  overlap  the  new,  and 
fig.   19  shows  the  chain   cable  of    a   Russian 

*  The  author  is  indebted  lor  the  above  informaiioii  to 
Mr.  Francis  Bond,  M.A. 


line  of  battleshij)  sunk  at  Sevastopol^by  the 
Russians,  after  the  battle  of  the  Alma,  and 
])resented  to  the  Leeds  Museum  by  Mr.  Henry 
Dixon.  The  links  are  remarkably  similar 
to  the  Pisan  harbour  chain,  only  the  section 
of  iron  in  the  older  chain  is  rectangular,  being 
forged  out  entirely  by  the  hammer,  whereas  the 
section  of  the  Russian  chain  is  round,  indicating 
the  u<e  of  grooved  rolls  to  })rei)are  the  round 
l:)ars,  of  which  the  links  were  made. 

Let  us  now  revert  to  type  No.  II.  We  remem- 
ber the  Syrian  silver  chain  made  on  tyi)e  No.  11. 
by  looj^ing  one  bent  ring  through  another.  In 
I7()i  Colin  Mackenzie  jiatented  a  link  to  be 
connected  by  ])assing  one  through  the  eyes  of 
the  other,  and  in  the  year  1822  James  Gladstone, 
of  Liverpool,  patented  what  he  called  '*an 
invention  of  a  chain  of  a  new  and  improved 
construction."  Str  "Traill's  Chain  Cables 
and  Chains."  It  hardly  has  improvements 
enough  over  the  siher  chains  in  the  Syrian 
head  dress  to  constitute  an  invention.  It 
is  true  that  the  links  are  lightly  welded 
together  in  the  middle,  and  studs  were  fitted, 
as  shown  on  the  sketch,  which  is  the  direction 
in  which  this  type  Xo.  II.  has  been  develoj:)ed 
We  are  now  familiar  with  it  in  picture 
chains,  bell  jmlls,  etc.  Such  links  are  stamped 
out  of  brass  or  steel  solid  in  the  middle, 
and  having  two  eyelets,  which  are  bent  together, 
and  through  whieh  the  next  link  is  ])assed. 


I  IG.  19.      THE  CHAIN  CABLE  OF  A  RUSSIAN  BATTLE- 
SHIP SUNK   AT  SEVASTOPOL 
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About  thirty  years  ago  an  attempt  was  made 
so  to  improve  this  type  of  chain  as  to  make  it 
suitable  for  ship's  cables  and  rigging,  and  it 
was  actually  used  in  the  French  Navy.  The 
name  of  the  inventor  was  David,  but  the 
sample    shown     in     fig.     20    was    made     by 


FIG,  20. 


TYPE    OF   CABLE    CHAIN   USED   IN 
FRANCE. 


Brown,  Bayley  and  Dixon,  of  Sheffield,  and 
was  lent  for  the  purpose  of  this  paper  by  Mr. 
Robert  Armitage,  of  Famley. 

Nothing  better  than  this  sample  can  be 
expected  from  type  No.  II.,  but  for  ships'  cables 
and  crane  chains,  the  type  is  inferior  to  No.  II., 
because  it  is  not  so  good  a  form  for  winding 
round  a  capstan  or  the  barrel  of  a  crab.  Also 
because  the  eyelets  are  split,  they  have  their 
strength  divided,  and  if  an  oblique  strain 
comes  upon  the  chain  they  can  be  broken  one 
at  a  time.  They  also  present  a  larger  surface 
for  oxidation.  This  form  of  chain  is,  how- 
ever, largely  used -in  France  for  coupling  chains 
on  railway  trains. 

10th    CKNTURY    IMPROVEMENTS. 

An  admirable  account  of  the  history  of  chain 
cables  is  to  be  found  in  a  book  entitled  "Chain 
Cables  and  Chains,"  by  Thomas  \V.  Traill, 
C.E.R.N.,  published  by  Crosby,  Lockwood  and 
Co.,  and  the  writer  is  indebted  to  that  work  for 
the  sketches  given  at  the  beginning  of  this 
paj)er,  and  for  the  historical  information  which 
follows  in  this  division  of  the  subject, 


It  was  in  1784  that  Henry  Cort  invented 
the  process  of  puddling  iron  and  rolling  it 
into  rods  with  grooved  rolls.  These  inventions 
opened  the  way  for  making  chain  cables  with 
links  of  uniform  section  and  quality.  There 
had  long  been  a  craving  for  chain  cables  to 
take  the  place  of  hemp  hawsers  on  ships.  Sir 
Cloudesley  Shovel  recommended  them  in  about 
the  year  1700.  and  previously,  viz.,  in  1634,  a 
patent  was  obtained  by  an  Englishman  of  the 
name  of  Phillip  White,  blacksmith,  for  '*  a  way 
for  the  mearing  of  shipps  with  iron  chaynes  by 
finding  out  the  true  heating,  p'paring  and 
temp'ing  of  iron  for  that  purpose  ;  and  that 
he  hath  now  attayned  to  the  true  use  of  the 
said  chaynes,  and  that  the  same  will  be  for  the 
great  saveing  of  cordage  and  safety  of  shipps, 
and  will  redound  to  the  good  of  our  co'mon 
wealth." 

No  further  mention  of  the  use  of  chain, 
either  as  moorings  or  cables,  is  made  until  so 
far  forward  as  the  year  1804.  By  that  time 
rolled  bars  of  puddled  iron  were  available,  and 
a  patent  was  enrolled  by  one  John  Slater,  a 
surgeon  of  Huddersfield,  in  the  county  of  York, 
*'  for  a  new  and  improved  method  of  manu- 
facturing and  fabricating  of  cables,  shrouds, 
stays,  and  other  articles  for  the  rigging  of  ships 
of  materials  never  l^efore  used  for  that  purpose." 
No  result  came  of  the  invention,  and  the  field 
was  still  left  open  for  the  practical  and  posit i\'e 
introduction  of  cables  made  of  chain  for  the 
use  of  the  naval  and  mercantile  marine  of  the 
world. 

This  took  place  in  1808,  when  Robert  Flinn, 
an  Irish  blacksmith,  whose  father  fought 
under  General  Wolfe,  who  fell  in  the  elder 
Flinn's  arms,  made  iron  chain  cables  at  his  forge 
in  North  Shields,  which  were  used  in  a  vessel 
called  the  Ann  and  Isabella y  built  at  Berwick- 
on-Tweed  ;  and  in  the  same  year  Lieutenant 
Samuel  Brown,  of  the  Royal  Navy,  fitted  out  a 
vessel  called  the  Penelope  with  her  entire  rigging 
of  chain  and  with  chain  for  her  cables. 

Up  to  this  time  chain  was  only  known  to  Ix* 
made  by  welding  on  the  ends,  and  in  181 1  many 
chain  cables  parted.  This  led  to  the  intro- 
duction of  testing  machines  for  proving  every 
part  of  the  cable  before  it  left  the  works  for 
service.     Experiments  on  the  testing  machine 
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iron  of  which  the  hnks  are  made  at  the 
inside  ends  of  the  hnks,  so  that  the  hnks  bed 
on  each  other  with  surfaces  which  coincide, 
while  the  enlarging  radius  of  the  ellipse  allows 
clearance  sideways  to  give  flexibility  to  the 
chain.  The  weld  is  about  '8  of  the  strengtii 
of  the  bar,  and  the  breaking  strength  of  the 
chain  is  about  i\5  of  the  strength  of  the  bar. 
But  before  the  breaking  strength  of  an  un- 
studded  chain  is  reached  the  links  become 
deformed  and  locked,  and  the  fiexibility  of  the 
chain  is  gone.  It  may,  therefore,  be  fairly 
argued  that  the  weld  does  not  take  away  from 
the  usefuJ  strength  of  a  chain,  but  its  disad- 
%'antage  is  that  it  necessitates  the  chain  l)eing 
made  of  iron,  soft  enough  to  l>e  capable  of 
welding.  If.  therefore,  it  be  possible  to  make 
chain  with  interlaced  links  without  welding, 
then  very  strong  hard  steel  could  be  used, 
and  the  chain  of  the  future  could  l>e  made  o! 
double  the  strength,  weight  for  weight,  of  the 
present-day  chaili.  At  first  glance  it  might 
seem  difficult  to  form  interlaced  links  out  of  a 
solid  bar,  but  many  a  collier  in  his  leisure  hours 
has  performed  the  feat  of  cutting  a  wooden 
chain  out  of  a  besom- tail. 

But  if  it  l^e  possible  to  form  a  wooden  chain 
with  solid  links  it  is  also  possible  to  form  it  of 
hard  steel. 

Fig.  22  is  from  a  beautiful  photograph  made 
for  this  article  by   Mr.  Crovvtiier.  who   himself 


FIG    21.      MODEKN   CH.UN  CABLE, 

led  to  welding  the  links  on  the  side  when  made 
of  iron  more  than  i  in.  in  diameter,  with  a  long 
scarf,  which  gave  the  men  room  and  iron  to 
work  upon.  Also  it  led  to  the  adoption  of  the 
stud  to  keep  the  links  from  collapsing,  and  so  to 
preserve  the  freedom  of  the  joints,  and  con- 
sequently the  cable's  flexibility. 

MODERN     CHAIN     CABLE- 

In  i8i6.  Brown's  second  patent,  the  veritable 
chain  cable  of  the  present,  was  first  made. 
Previous  to  that  date  studs  were  unknown, 
and  above  all  short  links  of  only  4J  diams.  or 
even  5  diams.  of  the  iron  were  unknown. 
The  form  of  this  chain,  as  shown  in  fig.  21, 
is  well  nigh  perfect.  It  is  elliptical,  which 
a  curve    of    the    same    radius    as    the 


FIG.  22*      A  CHAIN    IN'    POSSltULrrY. 

Two  hundred  yards  of  Uiis  chain  are  in  work  at  the 
West  Riding  Colliery,  Xormanton. 
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obtained  the  specimen  from  which  the  photo- 
graph was  made.  Although  it  represents  an 
actual  chain,  it  could  not  be  made  to-day  for 
a  guinea  an  ounce.  It  represents  a  chain  in 
possibility.  Two  hundred  yards  of  this  chain 
are  in  work  at  the  West  Riding  ColHery,  Nor- 
man ton,  and  the  specimen  has  been  presented 
to  the  Leeds  Museum  by  Mr.  W.  E.  Garforth. 
It  is  the  best  piece  of  chain  which  they  have 
on  the  colliery,  but  no  more  is  forthcoming 
made  as  this  W£ls. 

It  will  be  noticed  that  there  are  studs,  and 
the  ends  of  the  links  are  made  with  a  deeper 
section  than  the  sides,  so  as  to  allow  for  wear. 
Add  to  this  that  it  is  made  of  steel.  It  is  an 
ideal  chain,  and  has  twice  the  strength  and  twice 
the  wear  of  a  chain  made  from  welded  iron  rods. 


separate  the  links ;  after  this  the  links  are  heated 
and  squeezed  oval. 


FIG.   23.      FIRST    STAGE    OF  THE   SAME   CHAIN. 

Fig.  23  shows  the  first  stage  of  the  process 
by  which  it  was  made.  The  openings  in  the 
links  were  punched  out  cold  from  a  bar  of 
cruciform  section.  The  process  is  too  expensive 
and  too  wasteful  of  material  to  be  continued, 
but  it  is  an  ideal  chain.  Renewed  efforts  are 
now  being  made  to  produce  this  ideal  chain 
with  commercial  success. 

Fig.  24  illustrates  a  method  of  rolling  it  hot 
till  it  is  nearly  formed,  and  shows  it  at  a  further 
stage  when  the  thin  films  remaining  from  the 
rolling  have  been  punched  out,  but  along  the 
centre  of  the  chain  bar  there  still  runs  a  solid 
rod,  which  has  to  be  cut  out  with  shaping  tools  to 


Fic;.  24.   DEVELOPMENT  OF  CHAIN  FROM  THE  BAR. 


FIG.  25.   A  CHAIN  BAR  BEFORE  THE  ROD  IS  CUT  OUT. 

Fig.  25  presents  a  view  of  a  rolled  weldless 
chain  bar  after  the  thin  films  have  been  punched 
out,  and  before  the  solid  rod  running  along  the 
centre  has  been  cut  out  and  the  links  separated, 
and  bent  into  their  finished  oval  form.  This 
is  the  chain  in  possibility. 

If  a  weldless  chain  of  strong  steel  comes  into 
use  in  the  near  future  it  will  bring  about  a  sudden 
improvement  of  2  to  i  upon  the  chain  that 
has  prevailed  for  a  hundred  years — that  is  to 
say,  it  will  double  the  strength,  weight  for 
weight.  Its  development  arises  from  an  im- 
provement in  mechanical  art  concurrently 
with  the  improved  production  of  steel.  The 
chain  of  the  present  suddenly  doubled  the 
efficiency  of  all  previous  chains.  It  was  brouglvt 
into  being  owing  to  the  demand  for  chain  ' 
cables  for  ships,  together  with  the  improvements 
in  working  iron  invented  by  Henry  Cort. 
Before  that  there  was  no  substantial  improve- 
ment in  chain-making  for  nearly  three  thousand 
years.  Previously  to  1,000  B.C.  we  cannot  trace 
the  existence  of  iron  chains  at  all,  yet  iron  itself 
must  have  been  known  and  used  in  Egypt  six 
thousand  years  ago.  It  seems,  therefore,  to 
have  taken  three  thousand  years  with  the 
knowledge  of  iron  to  make  a  beginning  with  iron 
chains,  then  there  was  little  or  no  improv^ement 
for  a  period  of  three  thousand  years,  when 
suddenly  the  beautiful  round  section  oval- 
shaped  short  link  chain  of  Robert  Flynn,  and 
the  stud  link  chain  of  Lieutenant  Brown  in  1812, 
made  a  2  to  i  improvement  on  the  previous 
square  cornered  self-destructive  chain,  and 
then,  after  a  period  of  only  a  hundred  years, 
we  foresee  another  2  to  i  improvement.  The 
acceleration  of  improvement  may  come  to  us 
thirty  times  as  swiftly  for  the  last  improvement 
as  it  did  for  the   previous  one. 
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SECriOXAL   PLAN   OF   DE   LAVAL  TURBINE. 


THE  5TEAn  TURBINE. 

BY 

HOMER    M,   JAQUAYS. 

Mr.  George  Westinghouse  on  a  recent  occasion  said  :  *'  The  sleam  turbine  is  not  a  new  ;md 
comparatively  untried  invention,  a*s  many  laymen  seem  \a  think.  There  are  half  a  million  horse- 
power of  Parsons  Steam  Tarbines  in  daily  operation  in  ditfeient  parts  of  the  world;  eighty-four 
thousand  horse-power  of  these  are  in  ^team  vessels.  In  the  United  States  aJone  there  are  60t00o 
liorse-power  ot  a  stationary  type  used  in  connection  with  electric  light  and  power  in  continual 
operation,  and  150,000  horse-power  more  are  already  contracted  for  and  are  now  under 
crjtistruclion  at  PiU^hurg,  where  units  as  large  as  8,000  horse-power  are  being  built.  The 
impression  in  the  public  mind  that  the  steam  turbine  is  a  new  thing,  is  probably  due  to  the  fact 
that  attention  is  frequently  called  to  new  makes  of  turbines.  The  fact  h^  these  new  types  have  not 
demonstrated  any  superiority  over  the  Parsons^  which  is  the  only  turbine  of  world-wide  repute  and 
operation,  and  is  the  only  one  which  will  give,  or  is  at  present  capable  of  giving,  highly  economical 
results.  Other  turbines  have  made  claims  to  economy,  but  they  justify  these  claims  only  when  they 
borrow  the  Parsons  idea,  which  is  fundamental.  I  have  made  a  broad  investigation  of  this 
question,  with  the  result  that  the  Parsons  turbine  is  the  one  with  which  I  have  concluded  to  ally  my 
interests.  We  shall  build  up  a  great  marine  turbine  industry  in  the  United  States.  The  importance 
of  the  marine  turbine  has  not  been  overestimated,  and  it  is  long  past  the  stage  of  experiment.  We 
need  not  call  the  turbine  the  engine  of  the  future,  it  isdeddcdly  the  engine  of  the  present."— Ed, 


XT  is  interesting  at  times,  in  the  course  of  the 
A  development  of  an  art.  which  is  progressing 
in    various   places   and    by   divers   means,    to 

[collect  as  much  information  as  possible  con- 
cerning it,  so  that  existing  conditions  may  be 

[  compared  with  the  past  and  some  insight  gained 
into  the  possibilities  of  the  future.  This  fact, 
perhaps,    justifies    an    attempt    to    contribute 

[something  concerning  the  steam  turbine,  even 
at  a  time  when  so  much  is  being  published  in  the 
current  magazines  and  in  the  records  of  engi- 
neering  societies.  The  matter  in  most  of  these 
articles  is,  however,  largely  made  up  of  reports 
of  single  tests  or  series  of  tests  on  one  machine 
and  particulars  of  special  turbines  ;  while  the 
object  of  this  pa|>er  is  simply  to  put  their 
information  in  such  a  form  that  the  comparisons 
referred  to  above  may  be  easily  made. 


The  turbine,  the  oldest  tyiDe  of  steam  engine, 
has  always  attracted  more  than  an  ordinary 
amount  of  attention,  but  the  results  of  the 
epoch-making  events  of  1884  and  i88g,  when 
patents  were  awarded  the  Hon.  Chas.  Algernon 
Parsons  and  Dr.  Gustaf  De  Laval  res]_K?ctively, 
have  increased  this  interest  to  an  almost  un- 
limited degree.  Trevithick,  Pilbrow,  Wilson, 
and  possibly  others,  grasfjed  the  salient  features 
of  the  modem  turbine  ;  but  it  needed  modem 
workshop  facilities,  with  the  attendant  accuracy 
of  workmanship  and  attention  to  detail,  to 
make  the  turbine  a  commercial  success.  And 
when  we  realise  that  it  is  not  twenty  years 
since  the  application  was  made  for  the  first 
letters  patent  for  the  Parsons  turbine,  and 
that  it  w^as  as  late  as  1891  that  the  first  con- 
densing turbine  was  produced,  we  cannot  but 
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wonder  at  the  success  it  has  achieved  and  the 
world-wide  interest  it  has  excited.  Previous  to 
the  last  decade,  conservative  engineei^  in 
general  undoubtedly  looked  askance  at  rotary 
engines  and  turbines  ;  but  it  needs  only  a  glance 
at  the  modem  turbine  to  perceive  mechanical 
features  which  must  meet  with  approbation, 
while  a  closer  examination  cannot  tail  to  call 
forth  admiration  for  the  ingenuity  displayed 
and  the  }>ersevering  attention  to  detail  shown 
in  every  part. 

rURBlPie    TV^lS    COM  PARED. 

The  modern  parallel  flow  turbine  is  too  well 
known  to  need  a  detailed  description^  but  it  will 
not  be  amiss  to  insert  here  the  general  princi]iles 
of  its  chief  types.  They  all  depend  for  their 
action  upon  the  conversion  of  the  kinetic 
energy,  caused  by  the  expansion  of  the  steam 
into  work  done  on  the  rotating  turbine  shaft. 
In  the  De  Laval  turbine  the  expansion  of  the 
steam  takes  place  in  one  or  more  nozzles  before 
it  reaches  the  turbine  blades.  In  the  Parsons 
this  expansion  takes  place  during  the  passage 
of  the  steam  through  the  turbine,  while  in  the 
Curtis  turbine  we  have  the  application  of  both 
these  principles.  The  De  Laval,  with  its  one 
row  of  blades,  must,  in  order  that  the  velocity 
of  the  steam  leaving  the  blades  be  not  excessive, 
have  a  very  liigh  peripheral  velocity  In  the 
Parsons  and  Curtis  turbines,  however,  the 
employment  of  many  rows  of  stationary  and 
rotating  vanes  makes  it  possible  to  diminish 
the  speed  of  the  turbine  shaft  without  reducing 
the  efficiency. 

As  regards  the  velocity  of  the  turbine  blades, 
it  is  not  diJiicult  to  find  the  one  that  is  most 
efficient.  Suppiose  V,  be  the  absolute  velocity 
in  feet  per  second  of  the  steam  as  it  strikes 
the  vanes,  and  V^^  the  absolute  velocity  of  the 
steam  leaving  the  vanes,  the  gieatest  amount  of 
energy  that  caxi  be  given  to  the  turbine  per 


pound  of  steam  is 


foot  pounds,  and  inj 


order  that  this  should  be  a  maximum,  V,  must  i 
equal  nothing.  This  is  the  case  w^hen  the  j 
velocity  of  the  vane  is  one-half  the  velocity 
of  the  impinging  jet,  and  when  the  direction] 
of  the  motion  of  the  vane  is  parallel  to  that  i 
of  the  impinging  and  leaving  jets. 

This  condition  cannot  be  reahsed  in   steam 
turbines,  though  it  may  be  noticed  in  passing  U 
that  a  dose  approximation   to  it  is  obtained  ■ 
in  the  case  of  the  Pel  ton  water  wheeL     But 
the  velocities  dealt  with  when   w^orking   with 
steam  are  immensely  greater  than  can  ever  be  ■ 
experienced   with   w^ater.     Thus,   with    a    head  1 
of  200  tt.,   the   velocity  of  the  water  entering 
the  turbine  could  not  exceed  113  ft.  per  second*  _i 
In  tlie  case  of  turbines  of  the  De  Laval  type,  , 
however,  where  the  steam  expands  in  a  diverging  < 
nozzle  from  initial  pressure  to  condenser  pres-  ' 
sure,  it  is  estimated  that  velocities  of    4.000  ft. . 
or  more  per  second  must  be  employed.     This  , 
velocity  can,  of  course,  be  regulated  by  the  form 
of    nozzle.     But    for    economical    working,    as 
large  a  proportion  as  possible  ol  the  heat  energy 
of  the  steam  must  be  cfianged  into  the  kinetic  | 
energy  of  the  gas,  the  velocity  of  which,  since 
it  has  a  large  specific   volume,  must   be   very 
high.     It  is  stated  above  that   for  maximum 
efficiency  the  velocity  of  the  vane  should  be 
one-half    the    velocity    of    the    impinging    jet. 
But   a   vane    velocity   of   2,000  ft.    per   second  j 
would,  of  course,  cause  such  centrifugal  forces  I 
in    the    turbine   wheel    as   no   known    material ' 
could       safely      bear. 
Turbines,  with  a  single 
row    of     vanes    using 
high    pressure    steam, 
must  consequently  run 
at  a  speed  lower  than 
the     most     efficient — 
a    peripheral    velocity 


M 


FJO.   2.      IpOKOITCOISAL   SiXlluX    uK  THR   PARSONS  TURBINE,  AS  MAXl'FACTUHHD    BY  THE   WESTIN'GHOUSE 

MACHINE    COMPANY. 

The  Weithighouii^  Parttons*  Turbine  is  mitnofaclured  in  ihjs  country  by  the  British  W'cstinghouse  Company. 
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between  the  wheel, 
casing  and  nozzle,  the 
flexible  turbine  shaft 
with  its  flexible  bearing, 
the  turbine  wheel,  made 
of  forged  nickel  steel 
of  increasing  thickness 
from  the  periphery  to 
the  centre  to 
resist  centrifu- 
gal force; 
alxjve  all  the 
high  velocity 
turbine  wheel, 
gear   wheels 


m 


this  difficulty. 
of  its  velocity 
this     priiicij>le, 


FIG.   3.      THE   CURTIS  TURBIME, 

of  1,000  ft.  per  second  being  about  the  limit* 
The  introduction  of  many  rows  of  moving 
and  stationary  vanes  at  once  overcomes 
The  steam  loses  some 
at  each  row,  and  so,  on 
turbines  have  been  made 
that  run  efficiently  at  speeds  not  much  in 
excess  of  those  of  some  high-speed  reciprocating 
engines, 

THE     DC     LA¥AL    TURBINE. 

Fig.  I  shows  sectional  plan  of  a  De  Laval 
turbine.  The  steam  enters  the  nozzle  from 
the  chamber  D.  where  it  is  completely  expanded, 
passes  through  the  turbine  bucket  F  to  the 
exhaust  chamber  G,  The  important  features 
are  the  diverging  nozzle  referred  to  above, 
the  (act  that  there  mav  be  considerable  clearance 


Z^ 


of    the 
and    the 

required  to  reduce  this 
velocity  usually  in  tlte 
ratio  of  atout  ten  to 
one.  It  is  interesting  to 
notice  in  f)as&ing  some 
of  the  forces  acting 
on  this  turbine.  Sup- 
p<->se  in  a  io-h*p, 
turbine  the  speed  of 
the  turbine  shaft  is 
24,000  revolutions  per  minute  and  the 
diameter  of  the  turbine  wheel  48  in.,  the  torque 
on  the  flexible  spindle  will  be  about  26 1  Its. 
in.,  and  the  total  tooth  pressure  approximately 
50  lb. 

THE     PAT^SOMS    TURBINE. 

Fig,  2  shows  a  longitudinal  section  of  the 
Parsons  turbine,  as  manufactured  by  the 
Westinghouse  Machine  Company.  In  this  the 
steam  enters  at  A,  passes  through  the  stationary 
to  the  rotating  blades  through  the  high  pressure, 
intermediate  and  low  pressure  cylinders,  ex- 
hausting at  B.  As  stated  above,  because  of  the 
many  rows  of  stationary  and  rotating  vanes 
and  the  reduction  of  spted  with  each  pair  of 
vanes,  the  s|^»eed  of  the  Parsons  turbine  can, 
by  multiplying  the  vanes,  be  reduced  to  almost 
any  amount.  The  end  thrust  is  counterbalanced 
by  three  rotating  pistons  placed  on  the  turbine 
shaft.  Many  of  the  details  of  the  Parsons 
turbine  are  worthy  of  special  study.  The 
method  of  preventing  leak  past  the  balancing 
piston  and  the  manner  of  getting  the  turbine 
shaft  through  the  case  are  examples. 

THE    CURTIS    TURBIHE. 

The  Curtis  turbine,  unlike  the  two  types 
described,  has  a  vertical  shaft  in  sizes  above 
500  kilowatts.  It  is  perhaps  l^est  described  in 
the  maker's  own  w^ords  : — 

Each  stage  or  element  of  the  Curtis  turbine  essentially 
consists  of  a  group  of  expanding  norzle  sections,  wliich 
delivers  steam   to  the  tirst  of  a  group  of  wheels  or 
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The  abi>ve-described  circle  of  operations  takes  place 
in  what  is  kno\«i  as  one  stage  of  the  Curtis  steam 
turbine,  and  it  is  generally  desirable  to  wse  t^o  or 
more  of  such  stages,  in  order  that  the  expansive  forc« 
of  steam  may  be  effectually  utilised.  Where  a  pliirahty 
of  stages  is  used,  the  turbine  conditions  are  sio 
arranged  that  all  the  stages,  under  nr.rmal  conditions, 
will  perform  approximately  et|ual  amounts  of  work. 
All  the  losses  and  etbciencies  ol  one  stage  take  the  form 
of  heat  in  the  steam,  and  are  tlierefore  more  or  less 
available  as  motive  force  in  the  succeeding  stages* 

In  our  first  commercial  machines  we  adopted  two 
such  stages,  three  or  four  rows  of  moving  buckets  being 
used  in  each  stage.  In  some  of  our  later  machines  wc 
have  adopted  four  stages,  with  two  rows  of  moving 
buckets  in  each  stage.  Under  certain  other  conditions, 
other  numbers  of  stages  and  arrangements  ol  buckets 
wilJ  doubtless  be  adopted. 

Parsons  turbines  have  h>een  running  in 
England  for  over  twelve  years,  a  sufficient 
length  of  time  to  permit  of  some  idea  being 
formed  as  to  their  durability. 

At  Newcastle,  a  Parsons  machine  ran  for 
thirty-six  thousand  hours  without  interrupted 
service,  and  at  the  end  of  the  run  there  was  no 
perceptible  wear  on  the  blades.  The  oldest 
West inghouse- Parsons  machine  has  been  run- 
ning  for  four  years  only.  The  repairs,  however, 
during  this  time  are  said  to  have  been  light 
and  of  a  minor  character,  w^ith  no  perceptible 
wear  on  the  blades. 

TIIRIIIMK    PLANTS    IN    OPiRATION. 

At  the  present  time  there  are  in  England 
from  six  hundred  to  eight  hundred  turbine 
plants,  either  actually  installed  or  sold*  These 
aggregate  200,000  h.p.  The  largest  unit  in- 
stalled is  3.500  h.p*  A  special  feature  might 
be  noted  here  in  this  connection,  that  many  of 
the  plants  in  which  the  first  installations  were 
made  have  added  further  turbine  horse  power. 
On  the  Continent,  Messrs.  Brown,  Boveri  and 
Co..  of  Baden,  Switzerland,  manufacture  the 
Parsons  turbine.  At  the  end  of  1902  they  had 
sold  twenty  plants,  aggregating  29,000  h.p.. 
the  largest  unit  being  3,000  h.p.  On  this  side 
of  the  Atlantic,  the  VVestinghouse  Macliine 
CompanVi  of  Pittsburg,  have  made  and  have  in 
service  turbines  to  the  amount  of  6,500  kilo- 
watts, while  upwards  of  5,000  kilowatts  more 
have  been  shipped.  The  total  turbine  power 
already  installed  and  in  process  of  erection 
amounts  to  110,000  kilow^atts.  Fifty-seven 
units  will  be  in  operation  before  the  end  of  the 
next  nine  months. 

There  are  unfortunately  no  figures  at  hand 
giving  the  total  horse  power  of  the  De  Laval 
turbines  installed  later  than  the  year  1896, 
when  it  was  said  to  be  23,000.  Since  that  time 
some  13,000  h.p.  has  been  installed  in  the 
United  States  alone. 


Recent  large  contracts  for  and  installation  of 
Parsons    and    Westinghouse- Parsons    turbines 

include  among  others  the  following  :— 

fUrowaitt 
Uttits.  each« 

For    the    Philadelphia    Rapid    Transit 

Company .  Philadelphia.  Pa. , .  -.      3      ..       S.ooo 

De    Beers    Consolidated    Mines.    Kim- 

berley.  South  Africa  * .  . .  . .      j      . .       1 .0<x> 

Metropolitan  District  Railway.  London 

(England)        8     ..       S.ooo 

Metropohtan  Railway  Company.  Lon- 
don (England). .  ..  -.  ..      3      •*       3>SO^ 

Cleveland,   Elyria.  and  Wcsttsrn  Rail- 
way. Cleveland,  Ohio. .  ..  ..      2      .,       I,CK» 

West  Penn.  Railway  and  Lighting  Com- 
pany, Pittsburg /Pa 5      ..       1.000 

Rapid    Transit    Subway   Construction 

Company,  New  Yt»rk.  N.Y.  . .  . ,      3      . .       1.230 

Penn.  R.R.  Long  Island  Power  House. .      3      - .       3oOO 

For  the  Metrojx>litan  Railway  Company's 
plant,  the  turbines  are  constructed  by  the 
Parsons  Steam  Turbine  Company,  and  are 
guaranteed  to  have  a  combined  efhciency  of 
17  11>.  of  steam  per  kilowatt  hour,  delivered  at 
full  load,  and  2oi  lb.  of  steam  for  each  kilowatt 
hour,  delivered  at  half  load,  the  boiler  pressure 
being  160  lb.  per  square  inch,  with  the  steam 
superheated  i8o^F.,  90  per  cent,  vacuum  in  the 
condenser- 
Recent  large  contracts  for  and  installations 

of  Curtis  turbines  mclude  : — 

Kaowittt 

Unit!.  c^ich. 

Commonwealth  Station,  Chicago        ♦-      i      ..  5.000 

Lane  Cotton  Mills,  New  Orleans         .  *      3      .  .  500 
Fulton  Bag  and  Cotton  Mills.  Atlanta, 

Ga.      .,          ..          2      ..  500 

In  all,  200,000  h,p.  of  Curtis  turbines  are 
said  to  be  under  contract. 

These  figures  show  that  the  turbine  must  now 
be  seriously  considered  a  rival  of  the  recipro- 
cating engine.  For,  while  it  is  true  that  in 
America  it  is  used  almost  entirely  for  driving 
electric  machinery,  yet  in  England  it  has 
already  been  employed  as  a  blowing  machine 
(the  air  compressor  being  a  counterpart  of 
the  turbine)  for  driving  centrifugal  pumps 
with  high  lifts,  for  ventilating  purposes,  and 
for  marine  work.  In  these  various  positions 
its  steady  growth  is  the  best  indication  of  its 
performance ;  and  it  need  not  be  restricted 
to  these  alone,  for  it  is  excellently  adapted 
to  other  services,  where  its  high  s^^eed  is  not  a 
positive  disadvantage. 

STEAM    TURBINE     v    RCCIPROCATINQ     CMQIWE. 

Comparing  the  steam  turbme  with  the  recipro- 
cating engine,  it  is  seen  that  the  former  has  the 
following  points  of  advantage  ; — ^The  turbine 
has  no  valve  gear,  no  vibration,  is  very  light, 
and  requires  only  sufficient  foundation  #  to 
bear  its  weight.     It  is  the  more  simple  of  the 
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Steam  consumption  is  about  the  same  as  that 
of  the  reciprocating  engine  when  new,  but 
since  there  are  no  rubbing  parts,  the  wearing 
of  which  causes  leakage,  this  consumption 
should  be  approximately  constant  throughout 
the  life  of  the  turbine.  Its  cons  umj  it  ion  varies 
less  than  that  of  the  reciprocating  engine  over 
wide  ranges  of  loading.  No  cylinder  lul>rication 
is  required  by  the  turbine,  in  consequence  of 
w^hich  the  exhaust  is  pure,  a  matter  of  con- 
siderable importance  where  water  is  dear,  while 
difficulties  that  are  unavoidable  in  extracting 
the  oil  are  not  encountered.  Incidentally 
because  of  this,  less  work  is  required  in  the 
boiler  room. 

The  turbine  is,  because  of  the  unifonnity 
of  its  driving  force,  specially  suitable  as  a 
prime  mover  for  such  a  system  as  alternators 
running  in  parallel.  With  it  there  is  no  ten- 
dency to  produce  those  periodic  fluctuations 
of  speed  which  occur  during  every  revolution 
of  a  reciprocating  engine.  The  problem  of 
speed  regulation  is  consequently  much  simplified. 
To  effect  this,  it  is  only  necessary  to  supply  a 
governor,  which  will  keep  down  fluctuations  of 
speed  due  to  a  sudden  change  of  load,  fjrevent 
surging,  and  give  the  drop  in  si>eed  from  no 
load  to  full  load  that  is  necessary  for  parallel 
operation. 

It  is  worthy  of  notice  that  all  Westinghouse- 
Parsons  turbines  installed  are  running  alter- 
nators in  parallel,  and  their  operation  in  this 
connection  is  guaranteed  to  be  satisfactory. 

Looking  at  the  disadvantages,  it  must  be 
noticed  that,  with  some  types  of  turbines,  it  is 
difficult  to  get  the  shaft  through  the  case. 
All,  for  reasons  referred  to  above,  must  have 
excessive  speeds  that  do  not  i>ermit  of  belt 
drives.  Where  many  rows  of  vanes  are  used, 
the  clearances  must  be  small,  causing  expense 
because  of  the  accurate  workmanship  required. 


In  the  De  Laval  typ>e,  how^ever,  the  clearances 
may  be  very  considerable — ^are,  in  fact,  from 
two  to  five  millimeters. 

COST    AND    ECONaMY     OF    TURBlNEa. 

It  would  be  surprising  if,  for  a  time,  the  initial 
cost  of  turbines  were  much  below  that  of 
reciprocating  engines.  The  experimental  work 
of  years  undertaken  by  the  producers  has 
undoubtedly  involved  great  exi>enditure,  and 
it  is  only  right  that  they  should  rcceiv^e  remu* 
neration  in  proportion  to  the  incurred  expense 
and  to  the  risk  involved.  Speaking  generally, 
the  first  cost  of  a  turbine  and  its  alternator  will 
not  differ  much  from  tlmt  of  a  cross  compound 
Corliss  engine  with  its  alternator  of  good  manu* 
fact u re.  When,  howev^er,  the  cost  of  founda- 
tions, engine-room  capacity,  and  floor  space 
is  taken  into  account,  any  adv^antage  in  price  is 
probably  with  the  turbine.  The  cost  of  attend- 
ance, repairs,  oil,  etc.,  should  be  less  in  the 
case  of  a  turbine  than  of  a  reciprocating 
engine. 

As  regards  economy,  it  will  be  seen  from  the 
accompanying  tables  of  results  of  trials  that  the 
consumption  is  not  much  different  from  that 
of  the  best  reciprocating  engines  when  running 
at  most  efficient  loads.  At  light  loads  the 
turbine  ought,  from  its  construction,  to  have 
an  advantage  over  the  reciprocating  engine, 

EFFECT    OF    8UPEilHEATlNQ. 

The  turbine  is  admirably  adapted  to  the  use 
of  sui>erheated  steam,  the  smaller  fluid  friction, 
due  to  the  use  of  a  rarer  gas  and  the  elimination 
of  water,  having  a  marked  influence  on  the 
economy.  Just  how  gieat  a  reduction  in  the 
consumption  supf^rheating  will  ultimately  effect 
is  not  kno\\Ti,  but  the  trials  idready  made  to 
determine  this  show  very  satisfactory  results. 

The  best  economy  recorded  in  the  annexed 


Table  8  — TesU  on  a  300  H    P,  Dc  Lav*l  Turbin©,    Co»ducfced  by  With.  Jacobaon. 
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Innh  by  Messrs, 

(hr  Newcastle  and 

nipany.     The  trials 

\i\.    Himier,  engineer  for 

vdv  uum  was  2b  $  in*,   the 

te    1451b.  per  square  inch 

,  ^.  _^.  TMi'iMheat,  2J7^F*     The  lowest 

o.«»9aflDptioti   rrcutUiHl    177  lb.   of  steam   j>er 

kdiyriT'    '  is   et|uivalent    10    lyz  lb.    per 

r^pw   .  til    rxprr^sed  in  b.t.u.  is  2(38 

IlUl  i»er    minute.     Taking    the 

oiBibii:  V    (i(    turbine   and   dynamos 

(tbrrc  j»Uced  tandeinwise)»  as  eighty* 

tliitrr  ..the  calculated  consumption  of 

i.h.jt.    per    hour    is    ii'olb.     This 

lu  a  tiiermal  consumption  of  223 

li.p.  \)cr  minute.     This  same  turbine 

^iii^  t   ij^lb.  per  square  inch  initial 

|.<<^4ui  i.  suj)erheated  7i''F*,  with  26  in, 

i^cuuiu  tii  the  condenser,  took  21  "5  IK  steam 

jcf  kik^^^att  hour.     This  corresponds  to  16  lb. 

jier  eh.ji.  [net  hour»  or  jtx)  b.t.u.  per  e.h.p*  per 

oUDUte.     The  advantages  of  superheating  and 

Ukc  higher  steam  pressure  are  obvious. 

The  bie*t  results  to  hand  of  trials  on  a  Westing* 
house- Parsons  machine  show  a  consumption  of 
11*4  1*^'  ^'  steam  j>er  e.h,p*  ^^r  hour.  Taking 
the  ethciency  of  the  ct»mbmed  plant  as  above, 
tb-  I  ted    steam    ^nn*    i»h.p,    \n:v    hour    is 

api  u.ly     lo'3  lb.     This    corres^K)nds    to 

240  b.t.y.  |»er  e.h.p.  j»er  hour.  These  trials 
wen?  made  on  a  1,500  kilowatt  machine,  with 
an  uutial  steam  pressure  ol  150  lb.  (gauge) * 
l^u'^F.  »U|»eiheat>  ami  11  vacuum  ot  zS  in. 

Ttie  trials  giving  this  very  low  consumption 
were  made  by  the  Westinghouse  Machine 
Company,  who  vouch  for  their  accuracy,  and 
the  results  aie  substantiated  by  three  distinct 
tests. 

The  trials  tor  the  t.ooo  kilowatt  turbo* 
aJtemator,  built  by  Mi-vMx,  C.  A.  Parsons  and 
Co.  tor  the  city  of  1  were  made  by  Mr. 

W.  H.  Lindley  anu  i  Mv,c>sors  Sclirdter  and 
Weber.  A  complete  account  of  these  tiials, 
which  were  vei\  '  istive*  may  be  found  in 
the   kamc  Jf    1  tor   November,   igoo. 

The  Ix*st  o  —  iy'43  lb.  per 

kilowatt   [>^  lit   to   14*43  lb. 

per  e.h.p.  per  hour,  or,  ;issunnn|y;  an  ethciency 
ol  eighty-three  per  cent,  tor  turbmc  and  aJter- 
oator.  the  calculated  steam  per  i.h.p*  per  hour 
is  1 1 "8  lb*  The  steam  pi'essure  was  I2g  lb, 
per  (square)  inch  (gauge),  with  1^*4 '^F.  superheat 
iind    the    vacuum    i8-2  m.     Tile    cij  i*Jti 

expressed  in  b.t.u.  \>  zjo  b.t.u.  pei  irer 
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minute  and  264  b.t.u.  per  i.h.p.  per  minute,  .t 
result  agreeing  very  closely  with  the  previous  one. 

In  the  trials  made  by  Professor  Ewong  on 
the  500  kilowatt  Parsons  turbo-altemator,  at 
the  Cambridge  Electric  Supply  Company's  plant, 
with  a  steam  pressure  of  145  lb.  per  square  inch 
(gauge),  vacuum  25*4  in.,  the  consumption  was 
34'4lb.  per  kilowatt  j)er  hour,  corresponding 
to  iS'Z  lb.  per  e.h.p.  per  hour,  or  274  b.t.u. 
per  e.h.p.  per  minute.  With  the  same  assimip- 
tion  as  above,  the  calculated  consumption  per 
i,h.p.  |ier  hour  is  15*1  Ib.^  corresponding  to 
225  b.t.u.  per  i.h.p,  per  minute.  It  is  to  be 
noted  that  in  these  trials  tlie  turbine  was 
driving  its  own  air  and  circulating  pumps. 
The  trials  were  made  after  the  turbine  had 
been  in  operation  for  one  year.  In  the  maker's 
tests,  when  the  turbine  was  not  running  the 
air  and  circulating  pumps»  the  consumption  was 
241  lb.  per  kilowatt  per  hour — i.f..  practically 
the  same  as  after  one  year's  operation. 

The  guaranteed  efficiency  of  the  turbine  lot 
the  Metropohtan  Railway  Company's  plants 
referred  to  above — 17  lb.  of  steam  jier  kilowatt 
hour — is  equivalent  to  127  lb.  ]^ier  e.h.p*  This 
coiTesponds  to  a  consumption  of  about  10*5 
lb.  per  i.h.p.  per  hour,  or  213  b.t.12*  per  Llupw 
per  minute. 

There  is  very  little  data  at  hand  concenitng 
the  economy  of  the  Curtis  turbine.  A  test  made 
by  the  makers  on  a  600  kilowatt  machine  sbow^ 
a  consumption  of  19  lb.  of  steam  per  kilowatt 
hour,  the  initial  steam  pressure  being  140  IK 
gauge,  the  vacuum  28-5  in.  and  no  superheat. 
This  is  equivalent  to  14-2  lb.  per  e.h*p,  per 
hour,  or,  expressed  in  b.t.u.,  269  b.t^u.  per 
eJi^p.  per  minute. 

In  trials  on  a  10  h.p.  De  Laval  tttrbine  at 
Ptirdue  University  by  Professor  Goss.  the  best 
consumption  recorded  is  47*8  lb.  of  steam  per 
b.h.p.  per  hour,  corresponding  to  S05  b.t.u*  per 
b.h.p.  per  mmute,  Tlie  initial  pressure  of  the 
steam  was  13S  lb.  per  square  inch  (gauge),  and 
the  brake  horse-power  of  the  turbine,  i   ■  ^  ^. 

In  a  trial  on  a  50  h.p.  De  La\^  by 

Professor  Cedarblom,  of  the  Royal  Wiy  ^^-liiik 
College  at  Sti^ckholm,  Mr.  Andersson,  assistant 
at  the  Royal  Polytechnic  (College  at  StockhoUru 
and  >Ir.  Chr,  Inspector  of  the  Board  of  Trade, 
Stockholm,  a  consumption  ot  19*7^  lb.  of  steaun 
I>er  b.h.p.  per  hour  was  obtained.  The  imtiai 
pressure  was  122-3  lb.  V^^  square  mcb  (gao^K 
and  the  vacuum  26*4  in.  The  themial  coa-' 
simiption  is  352  b.t.u.  per  b.b.p.  per  minute. 

In  trials  on  a  300  hup.  De  I^val  turbine  by 
Dean  and  Main,  an  a\'era^  consumptjon  feir 
si.x  trials  is  recxjrded  of  14  lb.  per  bjup.  per 
hour,  corresponding    to    272    bXu*    per   bJi.p. 
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.  per  minute.  The  initial  steam  pressure  was 
12071b.  per  square  inch  (gauge),  the  vacuum 
127*2  in.  and  the  superheat  84'''  F. 


I 

H         THE  rUTURC  or  THE  TUHBINE. 

^B     All  things  considered,  it  looks  as  if  ihe  steam 
^B turbine   had   made   a   p)ermanent   position    for 
^itself  as  a  prime  mover,  and  that  it  only  needs 
time  to  extend  its  sphere  of  action*     Probably 
the  steam  engine  is  the  prime  mover  lor  nine- 
tenths  of  all  the  power  that  is  developed,  and 
^any  improvement  producing  a  greater  economy 
^ftin  its  operation  will  have  a  jiowerful  commercial 
^influence.     The  reciprocating  steam  engine  has 
apparently  nearly  reached  its  limits  of  economy. 
Although  the  turbine  is  not  a  perfect  heat  engine, 
when     those    improvements  are    applied    that 
experience  alone  can  suggest,  it  will,  probably 
^  prove  itself  a  more  efficient  machine  than  the 
eciprocating  engine,  and  will  mark  one  more 
Step  in  the  advancement  of  steani  engineering* 


There  is  a  wide  difference  between  the  heat 
engines  at  present  in  commercial  use  and  tht^ 
perfect  heat  engine  ;  and,  although  the  thermal 
efficiency  of  the  turbine  is  not  as  great  as  some 
internal  combustion  engines,  the  turbine,  as  it 
stands  to-day,  is  a  very  simple  and  highly 
etHcient  steam  engine.  It  is  peculiarly  adapted 
to  the  performance  of  certain  kinds  ol  work, 
and  there  is  every  reason  to  expect  that  those 
bright  prospects  for  the  future,  which  are 
indicated  at  present,  will  be  more  than  realised. 

The  writer  desires  to  thank  the  De  Laval 
Steam  Turbine  Company  and  the  General 
Electric  Company  for  catalogues  and  information 
and  especially  wishes  to  express  his  indebtedness 
to  the  Westinghouse  Machine  Company,  who 
through  Mr.  Duff,  have  placed  photographs, 
results  of  tests  and  much  useful  information 
at  his  disposal. 
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THE    DISINTEGRATION    OF    THE    ATOM. 


IT  is  well  to  procee<^l  slowly  in  the  radium  question, 
The  phenomenon  of  radio-activity   has  conjured 

Tup  speculations  that  go  to  the  very  root  of  oin  pre- 
conceived notions  as  to  the  constitution  of  matter. 
The    list    of    "  elements  *'    that    occupied  our  earhest 

^Studies  has*  of  course,  received  constant  additions, 
but  until  lately  the   *'  atom  "   may   be  said   to  have 

^dominated  chemistry.  According  to  the  text  books 
it  was  presumed  tu  be  "  the  least  particle  of  an 
elementary  body  that  was  capable  of  entering  into 
or  being  expelled  from  a  compound/' 

kThe  importance  of  the  atom  pales  before  the  electron, 
According  to  the  theory^  stated  by  Sir  Ohver  Lodge 
in  his  lecture  at  Birmingham*  3ob,ooo,o<jo  of  atoms 
could  lie  side  by  side  in  an  inch,  but  to  the  electrons 
or  small  particles  of  deciricity  oomposinj^  the  atoms  of 
1  matter  are  of  such  size  that  100,000  of  them  could 
lie  in  the  diameter  ot  an  atom. 

We  are  told  that  the  whole  phenomenon  of  radium 
is   intelhgible   and   simple  on   the   theory   that   radio- 
^  activity    is    due    to    atomic    dLsintegration,     On    the 
creen  was  thro\^Ti  a  "  portrait  *'  of  an  atom  of  matter 
Bsis  nearly  as  it  could  be  estimated,  consisting  of  positive 
nd  negative  electricity^ — the  negative  electrons  in  a 
state  of  violent  movement  with  occasional  possibihty 
[of  escape.     Sir  Oliver  Lodge  remarked  that  the  sjion- 
Maneous  breaking  up  of  an  atom  constituted  a  novel 
Durce  of  energ>^  larger  than  any  ^>reviously  known. 
The  amount  of  energy  of  any  wei^hable  collection  of 
Itotns  was  enormous  if  it  could  be  got  at,  but  in  practice 
[>nly  a  very  few  atoms  were  unstaole  from  instant  to 
stant.     Most   behaved  as  if   they   were  permanent ; 
tiut    they    were    probably    none   of    them    really    and 
eternally  permanent.     The  discovery  of  this  new  or 
[itra-atomic    energy    affected    their    estimate    of    the 
Cfssible  hfe  of  the  sun,  and,   to  some  extent,  of  the 
probable   geologic  age  of   the   earth.     But    the   most 
uportant    consequence    was     the    discovery    of     the 
lutabiUty  of  matter,  the  transmutation  of  elements, 
ad  the  habihty  of  material  atioms  to  break  up  or 
xplode.     Activity   was   the   rule   through   the   whole 


world  of  hfe,  through  the  snlar  s^^tem  and  the  stellar 
universe  also,  Birtlit  culmination,  and  decay  were  the 
rule,  whether  it  were  for  a  plant  or  an  animal,  or  for  a 
nation  or  a  planet,  or  a  sun.  Nothing  material  was 
permanent.  Millions  and  billions,  aye,  trillions  of  years 
it  might  last,  but  it  was  slowly  changing^  not  merely 
th^  groupings,  but  the  foundation  stones  {or  atoms) 
themselves.  The  atoms  were  crumbhng  and  decaying  ; 
must  they  not  also  be  forming  and  coming  to  the 
birth  }  This  last  they  did  not  know  as  yet  ;  it  was 
the  uext  thing  to  be  l«X)ked  for.  Decay  only,  w^ithout 
birth  and  culmination,  could  not  be  the  last  word. 
The  discovery  might  not  come  in  their  time,  but  science 
was  rapiilly  growings  and  it  might.  Science  was  still 
in  Its  early  infancy  ;  they  were  beginning  to  compre- 
hend a  few  of  the  secrets  of  Nature  ;  they  were  yearly 
coming  nearer  to  some  sort  of  comprehension  of  the 
mind  anil  method  infused  into  the  material  cosmos. 
They  now  knew  things  which  had  l)een  hidden  from 
the  wise  and  prudent  of  all  time.  Surely  somewhere 
there  must  be  joy  at  seeing  man  thas  entering  into  his 
heritage  and  realising  these  primal  trutlis  concerning 
his  material  environment,  whereof  he  had  been  Uving 
in  ignorance  all  these  thousands  of  years. 

The  theor>'  propounded  by  Sir  Oliver  Lodge  opens 
up  a  new  chapter,  or  a  new  vohmte  of  science,  the 
far-reaching  nature  of  which  it  is  imfxjssible  to  foresee, 
but  despite  the  highly-coloured  speculations  to  which 
the  theorv  has  given  rise,  we  think  he  would  be  the 
last  to  claim  that  we  are  within  measurable  distance 
of  the  transmutation  of  metals. 


The  priie  of  100,000  francs  placed  at  the  d)S]x>sal 
of  the  Parisian  press  s^^Tidicale  by  M.  Osiris  has  been 
di\-ided  between  Mme,'  Curie,  to  whorti  60.000  franco 
has  been  allotted,  to  enable  her  to  continue  her  re- 
searches as  to  radium,  and  M,  Branly,  who  received 
40,000  francs  for  his  discovery  of  the  conductibility 
and  non-conductibihty  of  tihngs  under  the  influence 
of  the  Hertzian  waves,  which  rendered  wireless  tele* 
graphy   possible. 


BUSINESS    SYSTEH   AND   ORGANISATION. 


D.   N.    DUNLOR 


This  series  of  articles  is  concerned  with  s^^stems  lor  organising  facton*  labour  on  an 
equitable  basis.  The  present  instalment  deals  with  accurate  time-keeping,  and  includes 
some  interesting  particulaniof  the  calculagraph.  By  way  of  illustration,  the  author  has  incliided 
some  suggesti%'e  specimen  cards.  The  prev-ioiis  articles  were  as  follows  :  "  The  Provision 
of  Labour"  (April,  1903),  **  Stockkeeping  and  Recording '*  (August,  tgoj).  "The  Peq^etual 
Inventory  "  (October.  1903).  The  next  subject  discussed  will  be  the  work  of  the  Record 
Office.— En,  '  ^^__^^^ 

TV.^A     SYSTEM     OF    TIME-KEEPING. 


THE  highest  and  most  successfid  type  of  modern 
industry  demrUida  not  only  the  finest  mechanical 
equipment  and  the  most  competent  lal>our  staff  in 
order  to  iricrease  the  quality  and  quantity  oi  the  output 
and  the  money-makinjT  capacity  of  the  concern,  but 
also  an  organisation  that  will  enable  the  manager  to 
know  day  by  day  whether  the  various  departments 
are  working  at  full  elhciency,  and  whether  the  calculated 
proHts  on  the  product  are  real  or  unly  imaKinar>^ 

It  is  of  vital  importance  that  the  manager  should 
keep  in  touch  not  only  with  every  part  of  the  concern, 
but  that  ever>^  detail  should  be  within  his  grasp  ; 
he  must  be  aware  of  the  strong  autl  weak  points,  so 
that  he  may  employ  all  the  power,  knowledge  and 
experience  available  to  strengthen  the  mighty  machine 
of  production,  and  enable  it  to  work  at  an  etliciency 
as  near  uxj  per  cent,  as  possible.  The  manager  must 
keep  his  fingers  on  the  pulse  of  the  establishment. 

ACCURATE    COaT-KE  EPtNQ     v.     QUEBSiNQ. 

The  first  step  m  this  tlirection  is  to  adopt  an  accurate 
system  of  cost- keeping,  but  this  alone  will  not  sufhce, 
unless  the  labour  be  thoroughly  organised  and  super- 
vised. 

A  flexible,  accurate  s^'stem  of  factory  accounting  is 
an  exact  science,  and  will  show^  the  details  of  gains  and 
losses  on  the  various  products.  A  thorough  system 
of  factory  records  will  provide,  in  addition,  unerring 
indications  of  the  exact  working  conditions  and  effi- 
ciency of  all  departments  of  the  factory  and  office, 
which  will  enable  the  factory  manager  tt>  check  large 
unnecessary  expenditures  or  heavy  losses. 

The  man  who  does  not  know  what  the  labour  of  his 
manufactured  pnxluct  costs  him  is  reduced  to  guessing. 
Most  factory  managers  keep  a  careful  record  of  the 
cost  of  material  entering  into  the  gcxids  they  produce  ; 
many  have  apphances  of  st:tmQ  kind  for  recording  the 
lime  at  wliich  each  employee  enteis  and  leaves  the 
works  ;  from  lus  accountant  he  can  usually  ascertain 
the  total  amount  of  the  output  for  the  same  period, 
and  thus  the  average  cost  of  labour  may  be  computed. 
But  when  inquiry  is  made  as  to  the  exact  amount  and 
value  uf  every  different  kind  of  labour  mat  is  expended 
on  any  given  job  or  operation,  the  usual  practice  is 
to  estimate  it.  ^  By  toleratmg  snch  practice  a  large 
manufacturing  business  becomes  nothing  more  or  less 
than  a  huge  speculation,  having  no  rehable  eviderceof 
profit  or  loss  until  the  annual  inventory  and  balancing 
of  accounts  comes  as  a  shock  or  a  pleasant  tuirprise. 
By  means  of  a  proper  system  of  factory  accounts  and 
records,  as  soon  as  a  piece  of  work  is  completed, 
evidence  oi  its  cost  is  forthcoming  which  enables  the 
selling  price  to  be  fixed  no  longer  as  a  speculation, 
but  intelligently  and  wittingly. 

As  an  instance  may  be  quoted  the  experience  of 
the  general  manager  of  a  well-known  and  prosperous 
firm  in  America  :  '*  Owing  to  my  plant  having  work 
to  its  full  capacity,  1  recently  fanned  out  a  large  order 


to  anotlier  firm,  agreeing  to  pay  them  for  all  cspeciatl 
tools  necessary  to  be  made,   pnivided    they   gave  roe  ] 
a  price  on  the  tools.     They  made  the  price  at   tis^ij 
after  a  day's  discussing   with   their  tool-makers,   and! 
informed    me    after  the    completion    of    the     contract 
that  thry   must    have    lost    hcavtly   on  thr    special   otdfvt 
they  made.     1    did   not  doubt  their  statement,  as  our 
clock  recorder  had   shown    that   our  special    jigs  and 
fixtures,  similar  m  every  way,  cost  $268-67  for  material 
and  labour  alone/'     The  other  manufacturer  did  not  J 
use    a   cost-keeping   system  ;     he   only    estimated    thej 
cost  of  production. 


CLERICAL     WORK 
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Labov'.r.    unless   properly   organised,    is    at    the  root! 
of   most   of   the   ditficuUies   and    failures   which   makr 
the  factory  manager's  Ule  a  burden  to  him.      In  coo- 
sidering  labour,   we   treat   mainly  of  work,    time    and  J 
pay. 

The  chief  consideration  in  organising  factory  labourl 
is  to  eliminate  all  clerical  work  if  possible  from  thcl 
factory  departments,  and  certainly  from  the  work'*! 
man's  duties.  The  workman  is  proverbially  a  *'baiil 
hand  "  at  writing,  and  makes  a  trouble  of  it  niiiel 
times  out  of  ten  ;  it  takes  him  three  or  four  time 
as  long  as  it  would  any  of  the  clerks  or  even  the  iore-I 
man. 

The  number  of  minutes  thus  w^asted  in   a   year  ia| 
large  factories  by  the  workmen  under  the  old  s>^tem,| 
and  paid  for  and  charged  as  productive  labour,  although  I 
there  is  no  output   during   the   time,    would    pay  the 
salary  of  an  extra  clerk  who  w^ould  do  all  the  workmeD*& 
clerical    work   and   a   great   deal   besides,    leaving   tbc- 
men  free  to  increase  the  output.     The  personal  ^to 
involved  in  carrying  out  any  cost  system  may  itiaka 
or  wreck  its»  success,  for  the  human  itiuaiion  is  at  lime 
a  source  of  grave  inaccuracy.     Whenever,    therefore;^ 
it  IS  possible,  to  eliminate  brain  work  and  substitute 
machines    which    make    no    clerical    errors,    wheneve 
by  pulling  a  lever  a  correct   result   may  be   obtaine 
where    formerly   an    expensive   and    fallible    clerk   wai 
required  to  ma  Ice  mathematical  calculations,  a  decid 
advanc-e  has  liee.i  made  towards  perfection  of  system^ 

Under  the  olc"  system  each  employee  was  provide 
with  a  board  on  which  he  entered   the  nature  ol 
work,   the  number  of   the  order,   and   the   time 
thereon.     Supposi    the  workman   has   been   employo 
on  a  dozen  differe!  t  jobs  during  the  day  if,  as  is  usuaUjj 
the  case,  he  make,  up  his  time  board  at  night, 
can  it  be  reasonaUy  expected  that  he  will  rememb 
how   long   he   opented    on    each   article.     Again. 
check,   or   token,  system  of  time-keeping  at   the 
of  the  factory^  hav^mgbut  one  entrance,  and  the  di£fereEi| 
shops  scattered  aboi  t  over  acres  of  ground  is  a  gre 
disadvantage  and  lo.s  to  the  employer.     Some  of    ' 
shops  in  large  work5  are  as     much  as  five  minutes' 
walk   from   the   gate    which   means   that    every   mafl 
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jTti  that  shop  wastes  twenLv"  minutes  every  day 
between  the  gate  and  his  work,  which  in  a  year  means 
at  least  15s.  per  man^  or  ^^7;  for  a  hundred  men; 
moreiDver,  a  workman  once  within  the  gates  with  his 
check  or  boartl  in  his  pocket  does  not  always  walk 
I  briskly  or  go  straight  to  his  work. 
How  is  this  leakage  to  be  stop  pet!  ? 

TIME     HEGO  RO  E  RS. 

It  is  clearly  in  tlie  interest  of  tlie  employer  to  iostall 
system  which  shall  be  accurate,  and   the  knowledge 
Ithat  his  time  is  being  recorded  automatically  agamst 
"him  sharjiens  the  workman  up  and  prevents  his  falhng 
ISntn   lazy  inellictent   ways.     The   British   workman   is 
the  main  conservative,   and  difficulty  is  often   ex- 
f)erienced   in    making   him    adopt   and   carry  out   new 
iiles  and   regulations,   or  new  systems  in    the    work- 
hops.     The  use  of  mechanical  time  recorders,    however, 
bas  rarely  raisetl  any  spirit  of  opp<:jsition  among  the 
fcmployees,    wdio   can    check   its    accuracy   every   time 
they  use  it,  and   know  that  its  records    ensure  their 
ing  paid  for  every  minute  registered  "  in."     Unless 
Ihe  works  are  small  and  compactly  built,  so  that  the 
'^ate  is  ck>se  to  all  parts  of  the  building,  a  time  recorder 
should  be  placed  at  the  entrance  to  each  shop.     There 
^is  no  fear  that  the  workman  will   fear  to  register,  or 
jawdle   when   inside    the   gates,    for   he   soon    gets    to 
understand  that  uix>n  these  records  only  will  the  pay- 
oll  be  maile  out. 
The  recorder  consists  of  an  eight-day  clock  w4th  a 
rge  clear  dial,  and  contains  mechanism  for  marking 
3n   the  card  slipped  into   the  slot,   the  exact  time  in 
Bgurcs  at  which  the  lever  was  pulled.     The  best  plan, 
il  has  t>een   foLincl,   is  to  provide  two  lime  cards  per 
Kman  for  each  week,  one  ruled,  for  Monday,  Wednesday. 
rand    Friday^   the  second    for  Tuesday,  Thursday,  and 
"  aturday,  so  that  the  cost  department  or  record  office 
can  post  up  the  cards  the  next  day.     The^e  cards  are 
kept  in  racks  at  the  side  of  the  recorder,  one  rack  for 
'  in."   and  another   for  "  out/*       When  he  enters   the 
Ishop  on   Monday    morning,    the    workman    takes    the 
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Old  systeni   with  hand  labour. 


card  bearing  his  number  Irom  the  rack,  inserts  it  in 
the  slot,  pulls  a  lever,  and  when  the  card  drops  into 
the  receptacle,  he  sees  that  the  time  stamped  on  it 
corresponds  with  the  correct  time  on  the  dial ;  then 
he  places  the  card  in  the  "  in  "  rack,  and  goes  to  the 
foreman  to  receive  his  work.  When  the  men  have 
passed  out  at  night,  the  cards  are  collected  by  the 
time  clerk,  who  also  distributes  the  cards  for  the 
following  day  in  the  rack.  It  is  thus  possible  at  any 
time  during  the  day  to  ascertain  from  the  racks  which 
workmen  are  in  and  which  absent. 

Many  firms  use  a  time  recorder  in  all  the  shops  for 
recnrding  the  exact  time  spent  on  a  job  by  the  work- 
man (tig,  1).  The  most  prolific  source  of  error  is 
doubtless  in  the  methocl  of  rect»rding  time — time 
being  the  imix>rtant  element  in  coniputing  the  cost 
of  labour.  So  well  is  the  difticulty  understoo<l  of 
obtaining  exactness  in  the  clerical  record  made  in  the 
old-fashioned  way,  when  the  workman  is  allowed  to 
write  down  the  time  he  spends  on  each  job  or  operation, 
that  many  managers  have  detailed  time- keepers  to 
visit  the  individual  employees  frequently  and  regululy 
for  the  collection  of  such  data.  Experience,  however, 
shows  that  the  average  clerk  ev^en  does  not  accurately 
record  elapsed  time  by  means  of  pencil  and  clock 
dial,  nor  does  he  always  rightly  subtract  time  of  day 
from  lime  of  day  when  posting  up  time  recorder  cards, 
and  there  is  the  added  danger  that  when  looking  over 
a  card  containing  times  of  conimencing  and  times  of 
stopping  work,  he  may  mix  the  records  and  subtract 
the  wrong  finishing  time, 

THE    CALCULAQRAPH     AND     ITS     FUNCTIOilS. 

The  manufacturers  who  devised  the  calculagraph 
have  made  a  great  advance  on  all  other  systems  ol* 
time  recording.  The  ingenious  calculagraph  saves 
50  per  cent,  or  more  of  the  time  cJerk's  work  by  register- 
ing the  time  at  which  the  job  commenced,  and  mechani- 
cally subtracting  this  from  the  time  of  finishing ; 
the  difference  or  time  elapsed  is  then  printed  in  hours 
and  minutes  on  the  card  dropped  into  the  slot. 

The  calculagraph  makes  no 
clerical  errors,  and  can 
be  manipulated  by  anyone. 
It  is  only  necessary  to 
push  a  car<l  into  the  slot  and 
pull  a  lever,  and  the  number  of 
calculations  this  clever  machine 
can  make  is  only  limited  by 
the  number  of  cards  it  is 
possible  to  push  consecutively 
into  the  slot  during  a  given 
time,  A  test  recently  made  of 
a  thousand  calculations  made 
by  clerks  of  elapsed  time, 
covering  the  work  of  1 8  different 
time  -  keepers,  showed  that 
more  than  20  per  cent*  of 
the  records  contained  errors — 
some  of  them  exceeding  one 
hour.  These  tests  were  made 
by  experts  using  stop  watches  ; 
the  calculaf^raph  therefore  will 
itbviate  the  chance^  of  any 
such  errors.  It  may  be  had 
with  or  without  a  dial  marking 
the  time  of  day. 

The  ruling  of  the  cards 
need  not  be  exactly  as  illus- 
trated here ;  this  is  merely  an 
example  of  the  kind  of  record 
made. 
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FIG*  2-      TIMK  CARD. 


Calculiigraph  system  of  mechanical  recording. 


The  card  (fig.  2)  shows  a  specimen  of  the  records 
made  by  a  calculagraph.  We  find  ihat  John  Smith, 
of  tile  wood  shop,  began  work  on  job  66  at  8.10  a.m. 
and  was  employed  i  hour  and  45  minutes,  which 
at  the  rate  of  8d.  an  hour,  the  cost  clerk  computes 
at  IS.  2d.  Each  workman  who  operates  on  job  66 
will  receive  a  similar  card  in  his  €>wn  department, 
aod  il  he  be  employed  more  than  one  day  upon  it, 
there  may  be  several  cards  bearing  his  name  or  number. 

It  will  be  the  duly  of  the  foreman  or  his  clerk  to 
make  out  and  issue  these  cards,  and  upon  their  return 
to  forward  them,  after  filling  in  the  rate  per  hour,  to 
the  cost  department  of  the  record  office.  Meanwhile 
the  stock-keeper  has  issueil  his  card  showing  the  stock 
or  stores  issued  in  connection  \«th  this  order ;  when 
the  job  is  completed  the  totals  of  labour  costs  in  each 
department  of  the  factory  will  be  handled  by  the 
record  office  and  charged  to  those  departments. 
From  the  cards  wliich  reach  the  office  the  prime  cost 
of  the  article  manufactured  will  be  computed  by 
arliling  the  proper  percentages  for  factory  expenses 
and  general  expenses,  and  from  the  manufacturing 
aiat  the  nellmg  price  will  be  duly  fixed  by  the  manager 
and  tdcd  in  u  special  catalogue  cabinet, 

I  he  cakulagraph  may  also  l>e  employed  to  keep 
a  check  iin  piece  workers  by  registering  the  lime  spent 
00  tii^h  job  and  providing  data  for  fixing  and  main- 
taifiinK  J*  hiir  rate  of  pay.  It  a  workman  be  granted 
leave  of  ali^fenic  during  business  hours  for  any  reason 
the  caUulagraph  wjH  show  how  long  he  is  away. 
It  fimy  iili^*  be  used  in  the  absence  of  other  lime 
rccorrlern,  tr>  record  the  workmen's  daiiy  attendance 
time,  liut  for  that  purp>s*?  the  time  recorder  is  to  be 
prtft^rred,  thr  gntat  value  of  the  cakulagraph  being 
loiiiid  in  the  kee|jing  of  labour  costs,  where'the  accurate 
time  einiiloyni  in  producing  any  article  of 'manufacture 
alTectft  not  only  the  pay  ttm,  but  the  selling  price  and 
profit  muijc  by  the  firm. 

Sii«*cUl  calculaKriiphs  can  also  l>e  had  for  industries 
err  Iftctorie*  whne  the  rate  iyf  pay  per  hour  is  uniform 
In  the  dejiartment,  which  print  the  value  of  the  elapsed 
flm«  in  /  i.  it  or  other  c«»inaKe.  The  cakulagraph. 
therefore,  obviatet  all  necessity  for  clerical  work  on 
thii  twirl  of  the  workman,  lx«ide«  saving  half  thai 
of  the  riino  clerk.  The  pfodtiction  or  cost  cards 
upjilied     to    the    workman    with    all    necessar>'    data 


filled  in  either  by  the  foreman's 
clerk  or  in  some  factori*^  by  the 
record  ofhce  or  cost  departroeui 
which  IS  the  l:>etter  plan,  are 
taken  by  him  to  the  calcuia* 
graph  to  register  when  tic 
commences  a  job  and  again 
when  it  is  finished  ;  he  then 
^ives  up  his  card  to  the  foreman, 
who  checks  it,  and  forwartk 
It  to  the  record  office,  Tlic 
cakulagraph  thus  does  for  him 
with  absolute  accuracy  what 
two-thirds  of  the  lime  he 
would  but  guess  at.  If  llie 
workman  has  given  his  em- 
ployer the  full  value  of  the  time 
if  or  which  he  is  paid,  the  caicu- 
lagraph  records  or  jc»b  canis 
for  the  day  under  his  name 
and  number,  when  totalled  must 
exactly  agree  with  the  time  00 
his  attendance  time  cajxl  far 
the  same  day. 

Another  mechanical  recorder. 

the    "Dey*'      Tim^s     Roister, 

recently    further  improved  liy 

the  inventors,  is  entirely  of  British    manufacture  and 

possessts    some    distinctive    features,     the     value    of 

which  many  managers  will  appreciate* 

( 1 )  The  workman  never  has  access  at  any  lime  to  the 
records  of  the  register,  for  there  are  no  cards  to  be 
dropped  into  the  slot  as  in  the  case  of  the  Calculagraph 
and  Rochester  Recorder ;  but  the  men  can  see  th«f 
record  sheet  through  the  plate-glass  doors  at  the  side, 
and  check  its  accuracy.  The  "  Dey  "  registers  directly 
111  bold  type  on  a  combined  "  Times  and  Wages  Sheet  *' 
the  exact  time  of  the  men's  ingomgs  and  outgoings, 
ready  to  be  totalled  and  extended  in  the  /  s.  d.  columns 
by  the  pay  clerk  at  the  end  of  the  week. 

(2)  The  "  Dey  "  Time  Register  now  makes  a  special 
feature  of  reproducing  a  facsimde  of  any  works'  tnae 
and  wages  sheets  by  combining  the  two  ready  for  use 
on  the  register. 

(3)  By  registering  directly  on  the  combined  tirots 
and  wages  sheet,  the  various  time  and  wa^es  books 
or  cards  are  dispensed  with,  and  the  pay  clerk  pap 
from  the  original  sheet,  on  which  each  man  has  regiS' 
tered  his  own  time — there  can,  therefore,  be  no  dispute, 

(4)  By  means  of  a  clever  attachment  to  the  '*  Dey  " 
the  men  can,  in  addition ^  record  on  cards  for  the  ctjst 
department  or  record  office,  by  means  of  the  same 
machine,   ihe  time  when  ihey  start  and   finish  a  job. 

In  appearance  the  *"  Dey  "  Time  Register  is  com- 
pact, and  the  mechanism  is  wonderfully  simple.  It 
consists  of  a  clock  specially  designed  for  the  purpose, 
and  of  a  thai  indicating  the  da>'s  of  the  week,  cncirchog 
which  IS  a  broad  metal  band,  perforated  by  numerous 
holes  corresponding  with  the  numbers  of  the  ditJercnt 
employees  (who  may  number  from  50  to  200,  according 
to  the  size  of  the  "  Dey  "  selected).  All  the  workman 
has  to  do  is  to  push  the  pomter,  fixed  by  a  pivot  to 
the  centre  of  the  instrument,  into  a  hole  opposite 
his  number  on  the  metal  band  ;  the  exact  minute  is 
instantly  printed  on  a  paper  sheet  attachetl  to  a  re* 
volving  drum  inside  the  machine,  ami  a  bell  rings  to 
indicate  ihat  the  time  has  been  duly  recorded. 

The  ribbon  which  inks  the  type  wheels  is  fed  auto* 
maiically.  winding  and  unwinding  by  itself,  and  only 
requiring  attention  about  once  a  year.  No  matl« 
in  what  order  the  employees  come  in^  or  go  out,  the 
numbers  are  bound  to  appear  in  consecutive  i.irder  on 
the     time    sheet.     Another     considerable     advantage 
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sessed  by  the  **  Dey,"  Is  that  the  time  sheet  is 
dy  for  the  cashier  lu  pay  wapjes  from*  when  it 
Elves  the  machine,  without  any  trarbiter  to  other 
aks  :  if  desired  a  slip  can  be  pasted  in  the  wages 
■>k  direct,  a>  great  saving  of  clerical  work  is  thus 
kffected.  The  record  can  be  examined  at  any  time 
Ihrough  plate-glass  doors  at  the  side  of  the  machine, 
ind  the  presence  or  absence  of  any  employee  ascer- 
ined  at  a  glance  without  moving  the  time  sheet. 

TCSTINO    THE    EFFICIENCY    OP    THE    FOREMAN* 

The  caJcnlapraph  records  not  only  place  a  check 
on  waste  of  time  by  the  workman,  but  form  a  severe 
|csl  of  the  foreman's  efficiency.  There  can  be  but 
E)tie  reason  as  a  rule  for  any  gaps  in  the  workman's 
time,   i.e.,    the    foreman   had   not    prepared    the    next 

!jb  for  him  before  he  registered  "'  out  '*  on  the  last ; 

tie  foreman  should  dehver  the  fresh  work  and  job 
rd   to    the   workman,    see   that    he  registers    *'  out  ** 

ad  again  '*  in  *'  on  the  fresh  card,  and  then  O.K. 
bis  card.     The  foreman  who  allows  no  gaps  is  a  valuable 

sset  to  the  firm,  and  one  of  the  most  prorament  factors 
when    the    cost    cards   are    balanced    every    week   or 


month  because  be  placeti  the  workmen  under  his 
cliarge  in  a  position  wdiere  they  can  develop  their 
full  mechanical  power  in  production  that  earns  profits 
for  the  facto^>^ 

If  any  time  be  lost  betw*een  the  jobs,  the  time  or 
cost  clerk  figures  this  out,  and  exiters  it  on  the  work- 
man's attendance  lime  card  (see  fig,  2.} 

The  job  card  or  time  card  (fig.  i)  shows  one  of  the 
l>est  of  the  modern  systems  of  registering  labour  with- 
out mechanical  recorders*  in  which  the  workman's 
clerical  work  is  reduced  to  a  minimum.  All  he  had 
to  do  was  to  read  the  time  correctly  Vjy  the  factory 
clock,  hnd  the  right  time  column,  and  cross  through 
the  numbers  showing  the  time  at  which  he  commenced 
and  stopped  operation. 

One  of  the  chief  benefits  of  the  modern  factory 
systems  using  cards  exclusively  for  all  records  and 
accounts  is  that  as  all  the  cards  are  balanced  daily, 
any  discrepancy  in  time  can  at  once  be  located,  inquired 
into  and  explained  ;  the  shortages  in  time  are  then 
charged  to  the  proper  account  instead  ol  being  padded 
out  at  the  end  of  the  fiscal  year  and  charged  to  proht 
and  loss,  or  to  non-productive  labour. 


SELLING  MACHINERY  ON  THE  RAND. 


We    insert     the    following     indictment    for    what     it    is   worth, 
expressions  of  opinion   thereon  from   South  African  readers. — Et>, 


and     shall     welcome 


THE  writer  of  an  article  which  appeared  recently 
in  Pagf/s  Magazine  emphasised  the  importance 
of  the  commercial  side  of  engineering.     The  advantage 
tpt  being  a  **  commercial  engineer  "  is  still  more  apparent 
in    South    Africa,    judging    trom    the    remarks   of    Mr. 
B.    Pattnck,    Government    Inspector  of   Machinery 
|or    the    Krugersdorp    district,    which    were    rncluded 
an  appendix  to  hlr.  Henry  Birchenough's  rejx)rt. 
It    is    remarked    that    while    the    British    iialesman 
tithrr  an  engineer  or  a  business  man,  the  American 
hoth.     The  busmess  instinct  ot  the  American  martu- 
ifacturer  suggests  to  him   the  advisability  of  sendmg 
man  with  the  dual  experience,  the  result  being  that 
he   has   only   one   man    to   pay*    and   every   intending 
purchaser  is  much  tietter  satisfied  because  he  can  do 
[fus  busmess  with  one  man  instead  of  having  to  talk 
neering    technicahties    with    one    and    importing 
idetails  with  another*     The  extreme  stiffness  and   rigid 
PpoUteness  of  the  British  business  man  is  not  practised 
here,   says   Mr.    Pat  trick,    but    there   is    more   warmth 
and  geniality,  and  if  a  salesman  w^ants  to  push  business 
[he  must  leave  this  smug  respect  abdity  at  home. 
I      The  American,  hke  the  Colomal.  belongs  to  a  new 
^country,  where  independence  ot  thought,  self-rehance, 
and   prompt  decision  are  much  more  necessar\'   than 
in  an  old  country  ;    these  are  traits  which,  apart  from 
their  special  business  training,  make  for  success.     The 
Jintish  sj'stem  of  training  engineers  is  not  complete, 
pupil  goes  through  the  shops  and  aiterw*ards  into 
[the    drawing  oihce.   sandwiching   in   some   theoretical 
alwork  somewhere  and  is  then  turned  out  as  an 
aeer  and  expected  to  make  his  Uving  in  the  world, 
may  be  an  engineer  pure  and  simple,  and   when 
[  more  experienceil  he  might  do  for  a  professor,     This 


son  ot  man  is  occasionally  useful,  but  what  is  wanted 
to  advance  the  prosperity  of  the  country  is  •*  com- 
mercial engineers,**  i,e..  those  who.  after  studymg 
engineering,  have  gone  through  a  good  general  course 
of  commercial  work  and  alterw^ards  retume<l  to  the 
engineenng  world  or  comt>ined  the  two. 

In  England  the  idea  of  specialisation  is  overdone, 
the  result  t>eing  that  each  man  gets  into  a  rut  from 
which  he  cannot  extricate  himself.  The  majority  of 
commercial  engineers  one  meets  are  men  wdio,  when 
their  pupilage  was  finished,  had  never  seen  a  specifica- 
tion and  scarcely  knew  how  to  copy  a  letter  ;  their 
commercial  knowledge  was  picked  up  promiscuously 
afterwards,  and  the  result  is  that  the  Old  Country 
does  not  take  the  position  she  should  because  she  lias 
no  class  from  which  to  draw  competent  technical 
salesmen, 

Mr.  Pattrick  classes  the  British  agent  as  a  **  brusque, 
blunt  honest  John  sort  of  a  felIow^*'  while  the  .\mencan 
agent  is  '*  a  genial  and  keenly  diplomatic  business  man." 

You  leave  the  British  agent  with  business  only  m 
your  head  and  wondering  if  you  have  done  right, 
whether  he  has  not  come  out  best.  You  leave  the 
American  agent  scarcely  realising  you  have  been 
discussing  business,  with  a  warm  feeling  towards  him, 
having  had  your  piU  so  judiciously  sugared  that  you 
scarcely  realise  that  you  have  been  taking  medicine, 
and  most  probably  prefer  sugared  tabloids  to  nauseotts 
draughts, 

A  few  details  are  mentioned  which  help  the  American 
to  score,  apart  from  any  outside  assistance.  The  most 
important  point  is  tl^t  the  Amencans  are  experts  in 
standardising,  and  the  very  simplest  job  is  done  by 
gauge. 


The  Depreciation  of  Factories, 

Mines,  and  Industrial  Undertakings, 

and  their  Valuation* 


^  By  the 

ALTHOUGH  the  subject  of  depreciation 
becomes  every  year  more  important  and 
varied,  it  is  a  matter  of  regret  that  there  is  still 
no  treatise  on  the  subject  by  a  professional 
accotintant  accustomed  to  deal  with  such 
affairs.  Mr.  Ewing  Matheson  is  well  advised 
in  bringing  out  a  third  and  much  revised  edition 
of  his  excellent  handbook,  which  very  creditably 
fills  the  gap. 

Those  interested  in  the  question  of  municipal 
trading  versus  private  enterprise  would  do  well 
to  study  the  author's  remarks  upon  the  subject 
of  mimicipal  depreciation,  which  grips  one  of 
the  points  often  missed  in  this  controversy. 
It  is  sometimes  urged  that  as  municipal  works 
are  generally  maintained  out  of  the  rates,  there 
is  no  need  to  write  down  their  value  or  accumu- 
late fimds  for  their  renewal.  It  is,  however, 
well  known  that  no  mere  system  of  maintenance 
will  provide  for  that  wasting  of  assets  whith 
takes  place  from  many  causes  or  contingencies. 
The  system  of  municipal  accounts  generally 
requires  to  be  placed  upon  a  much  sounder 
basis  before  it  will  be  possible  to  state  with 
certainty  the  exact  position  of  a  given  under- 
taking, and  in  our  opinion  too  little  is  often 
allowed  for  depreciation  and  sinking  fund 
charges. 

SHOULD  ADVCRTI6INQ    BK    OHARQCD   TO  CURRCNT 
RKVBNUB   OR  CAPITAL  ACCOUNT. 

In  travelling  about  the  country  we  hear  of 
many  different  methods  of  treating  the  expenses 
incurred  in  advertising  at  the  year  end,  and 
we  believe  the  general  rule  to  be,  to  charge  all 
such  outlay  to  the  revenue  of  the  year  in  which 
it  occurs.  Such  a  prudent  and  thrifty  principle, 
however,  needs  some  qualification,  as  the  author 
explains : — 

Advertising  is  hardly  ever  successful  unless  it  is 
persistent,  and  it  is  a  mistake  to  attribute  results 
in  any  period  to  concurrent  expenditure.  From  this 
point  of  view  it  would  appear  fair  to  cliarge  some  of 
the  outlay  to  capital.  To  do  this  directly  might  be 
a  dangerous  course,  as  the  advantageous  effect  of 
past  outlay  may  at  any  time  be  diluted  and  speedily 
terminated  by  relaxing  or  discontinuing  such  expendi- 
ture. That  is  to  say.  as  there  is  no  tangible  asset, 
it  would  be  imprudent  and  unsound,  unless  with 
special  safeguards,  to  divide  as  profit  the  increased 
income  shown  by  charging  forward  some  of  the  adver- 
tising outlay. 


EDITOR. 

But  as  advertising  has  been  well  compared  to  the 
sowing  of  seed  for  future  benefit,  the  effect  will  survive 
for  a  while  after  the  advertising  is  stopped.  On  this 
principle  some  firms  charge  two-thirds  of  their  expen- 
diture to  a  suspense  account,  which  is  written  off  in 
two  subsequent  years.  When  once  this  system  has  been 
applied  for  two  years,  the  total  annual  charge  is  as 
though  all  current  expenditure  were  charged  to  the 
revenue  of  the  year  in  which  it  occurs,  but  there  is 
always  two-thirds  of  a  year's  outlay  standing  in  the 
books  as  an  asset  to  be  paid  for  by  new  partners  or 
shareholders  who  will  reap  the  benefit  of  it.  On  this 
plan,  if  at  any  time  the  advertising  ceases  the  asset  is 
written  off  in  two  years,  and  the  newcomer  pays  nothing 
for  it,  unless,  indee<l,  the  goodwill  is  stiU  deemed  t) 
be  enhanced  by  the  past  expenditure. 

THE   DBPRKCIATION   OP  BLKCTRICAL  PLANT. 

One  of  the  most  interesting  portions  of  the 
book  is  the  new  section  dealing  with  the  depre- 
ciation of  electrical  plant.  Those  who  have 
embarked  capital  in  electrical  plant  with  their 
own  or  other's  past  experience  to  guide  them, 
have  been  assured  by  the  sanguine  inventor 
or  engineer  that  finality  has  at  last  been  reached, 
and  that  in  regard  to  renewals  or  depreciation 
nothing  need  be  considered  beyond  the  mere 
physical  wear  and  tear  which  attend  all  kinds 
of  plant  or  machinery.  As  we  all  know,  how- 
ever, plant  has  sometimes  to  be  abandoned, 
which  is  still  in  working  order,  but  will  fetch 
little  when  sold.  It  is  obvious  that,  for  some 
time  to  come,  alterations  and  improvements 
will  become  unavoidable  if  the  highest  standard 
of  efficiency  is  to  be  maintained,  and  it  is  now 
generally  recognised  that  provision  should  be 
made  for  modernising  the  plant  by  some  form 
of  reserve.  For  a  thorough  discussion  of  the 
subject  we  must  refer  our  readers  to  the  book 
itself.  Mr.  Matheson's  careful  methods  for 
fixing  the  rate  of  depreciation  are  well  illustrated 
in  the  following  paragraph  : — 

An  electric-lighting  plant  working  an  average  of 
four  hours  per  day  is  obviously  not  so  highly  strained 
as  a  factory-power  plant  working  nine  hours,  or  a 
tramway  working  eighteen  hours  a  day.  There  are 
even  some  installations,  both  for  public  supply  and 
for  certain  manufacturing  purposes,  where  the 
machinery  is  worked  continuously.  Other  operations, 
such  as  intermittent  pumping  in  mines,  may  be  con- 
fined entirely  to  night  work  if  the  power  may  be  thereby 
cheapened.  If  it  is  desired  to  maintain  a  value  in 
the  books  of  account  equal  to  the  real  value,  a  depre- 
ciation rate  of  lo  per  cent,  on  the  diminishing  value 
would  not  be  excessive,  assuming,  of  cours3,  that  all 
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Kpenditure  for  minor  renewals  are  defrayed  out  <>[ 
eveime.  Such  a  rate  may,  at  any  rate,  be  applied 
or  the  first  lew  years  till  the  efliciency  of  the  machinery 
t  been  proved,  and  the  likelihood  of  coming  changes 
nore  easily  estimated*  The  rate  may  then  be  reviewed 
id  amended,  but  evidence  should  first  be  stai^hi  as 
|o  whether  similar  machinery  has  proved  saleable 
ifter  fifteen  years*  working  at  more  than  one-tifth  of 
Its  original  cost.  If  ilie  actual  sale  of  some  of  the  plant 
(n  order  to  make  room  for  a  better  kind  is  held  in 
i^iew,  let  the  probabilities  of  sellinp  a  dynamo  generator 
considered,  and  the  price  which  a  user  or  dealer 
vould  pay  for  it.  Experience  tip  to  igo^  showed  that 
fe«cond-hand  electrical  machinery  ten  years  old  has 
Seldom  a  saleable  value  except  as  scrap,  although  if 
left  undisturbed  it  may  last  longer  in  its  original 
>lace. 

VALUATION. 

In  the  second  portion  of  the  book  the  author 
las  succeeded  in  bringing  together  upon  the 
subject  of  valuation  a  large  amount  of  practical 
iformation  which  is  not  generally  available. 
The  modern  tendency  towards  large  works  in 
;rhich  labour-saving  processes  are  extensively 
adopted,  increases  the  amount  of  capital 
Irequired  for  profitable  %vorking,  and  in  valuing  a 
iM^orks  for  a  newcomer  the  past  policy  in  regard  to 
Ihe  purchase  of  plant  is  generally  reviewed. 
We  regret  we  have  only  room  for  one  extract :^ — 

Labour-saving    plant     affording    gre^t    advantages 

'iwhen  in   use  is  remunerative  or  otherwise  according 

to   the   fretiuency  of  its   employment.     As  examples. 

i  n  an  ironworks  or  factory  a  sh  nv  hacd-crane  in  constant 

work  may  be  a  cause  of  daily  loss  nut  only  in  wa^es 

-and  repairs,   but  in  waste  of  time,     ff  snch  a  crane 

[be  scrapped  or  sold  for  £50,  and  a  new  qmck-moving 

FCrane  worked  by   power  installetl  at  a  cost  uf  ;^5f>o. 

the  outlay  may  be  entirely  recouped  in  two  or  three 

years.     It  after  a  few  year3*  working,  trade  becomes 

dull,  and  the  earning  of  interest  on  capital  difficult. 

it  would  be  unfair  to  treat  as  a  burden  the  iiast   outlay 

on   the   crane  without   taking  credit   for   the  savings 

already  effected,  the  proht  so  earned,  and  for  the  per- 

.manenl  saving  in  lime  which,  even  in  dull  periods  of 

rade,  its  use  allows.     Excessive  timidity  in  anticipating 

[adverse    conditions   would    hinder  all    enterprise.     If 

the  past  savings,  instead  of  having  been  divided  as 

profit,  have  been  partly  applied  to  a  liberal  system 


of  depreciation,  ♦he  permanent  benefit  of  the  outlay 
remains,  while  the  capital  has  been  written  off.  The 
value  raay  prove  to  be  permanent  and  should  be  paid 
for  by  a  newcomer. 

As  a  contrary  exampl  j,  a  large  or  special  machine 
showing  great  economy  When  at  work  may  be  so 
seldom  required  as  not  by  its  occasional  savings  to 
pay  interest  on  the  capital  outlay,  and  a  proper  rate 
of  depreciation.  In  this  cases  it  would  really  have 
been  better  to  retain  an  old  and  slower  machine. 
As  an  extreme  example,  if  an  operation  of  lifting  a 
very  heavy  weight  occurs  only  once  in  five  years, 
it  may  be  cheaper  to  erect  a  pair  of  shear-le^s  on  each 
occasion,  even  though  the  operation  it  self  is  much 
more  costly  than  with  a  properly  equipped  crane. 
In  short,  whde  on  the  one  hand  it  would  be  fallacious 
and  unfair  to  judge  all  capital  outlay  by  the  measure 
of  dull  times,  on  the  other  hand,  costly  appliances 
may,  as  above  <lescnbed,  ynmetiines  prove  a  cause  of 
loss'  rather  than  of  gain.  For  instance,  a  factory 
may  be  constructed  v^ith  an  output  capacity  of  one 
ton  of  product  per  vs^eek  for  *^ach  iioo  invested,  as 
compared  with  existing  and  snialler  factories  which 
have  cost  /120  per  unit  of  output.  Moreover,  the 
labour  in  the  new  factory  may  be  only  £3  per  ton  of 
tinishefl  product  as  compared  witli  >  ;  los.  in  the  older 
factories.  But  it  is  p4Tssible  that  this  low  cost  can 
only  be  maintained  when  the  factory  is  in  full  work, 
and  that  when  it  is  only  employed  at  one-half  or  one- 
third  of  its  capacity,  the  proportions  may  be  altered. 
The  expensive  laliour-saving  machinery  must  remain 
as  a  burden  which  cannot  well  be  got  rid  of.  while 
workmen  may  be  discharged  in  the  smaller  factory. 
Factories  so  established  raay  eventually  repay  those 
who  c^n  atford  to  wait,  but  without  a  large  trade  the 
burden  of  capitaU  especially  if  some  of  it  be  borrowed, 
is  a  frequent  cause  of  failure.  Ultimately,  the  profit 
is  reaped  by  those  who  take  advantage  of  the  failure 
10  buy  the  factory  for  much  less  than  it  has  cost  ; 
and  instances  occur  of  a  second  or  even  a  third  change 
of  ownership  before  the  capital  can  be  brought  down 
to  a  sum  on  which  the  earnings  will  allow  a  profit. 

Notable  features  of  the  book  are  the  system 
of  marginal  notes  and  cross  references,  which 
we  would  like  to  see  more  generally  adopted 
in  other  works  of  this  kind,  and  the  excellent 
graphic  charts  and  tables. 


"The  Deprt'cUllon of  Kaclorlc*.  Minw,  and  Irwiii^trial  Undertakings, 
Aad  their  Valuation ."  By  EwlngMathcsoti,  M.lrisvt.C.fi.  Third  Edition. 
E.  and  F.  N.  Spon  tLoodan).  Spon  and  Chamtwrlain  iXcw  York). 
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NOTES   AND   NEW5. 


The  Council  of  the  Institution  of  Civil  Engineers 
have  nominated  their  President,  Sir  William  Henry 
White.  K.C,B..  F.R.S.,  to  liU  the  place  of  the  late  Sir 
Frederick  Bramwell,  Bart.,  as  one  of  the  represen- 
tatives of  that  institution  on  the  Engineering  Standards 
Committee. 

We  are  informed  that  Mr.  Robert  Mitchell,  formerly 
Demonstrator  in  the  Physical  Laboratory  of  the  Royal 
College  of  Science,  South  Kensington,  and  latterly 
with  Sir  George  Bullough,  of  Messrs.  Howard  and 
Bullough.  of  Accrington,  has  joined  the  Directorate 
of  the  Phoenix  Dynamo  Manufacturing  Company, 
\      Ltd.,  Bradford. 

On  Christmas  Eve,  Mr.  Jardine,  of  Nottingham, 
together  with  Mrs.  Jardine,  entertained  in  the  Meadows 
Hall  over  1,400  of  the  children  of  the  workpeople 
employed  in  Mr.  Jardine's  various  factories. 

An  excellent  programme  was  arranged,  many  of  the 
items,  such  as  songs,  dances  and  recitations,  being 
contributed  by  children  of  the  workpeople,  and  over 
j^ioo  was  distributed  in  awards.  This  is  the  twentieth 
year  in  succession  in  which  Mr.  and  Mrs.  Jardine  have 
entertained  their  workpeople's  children. 

The  hghtships^at  the  Goodwin  Sands  are  shortly 
to  be  equipped* with  wireless  telegraph  apparatus, 
placmg  them  in  communication  with  the  Admiralty 
station  near  the  Shakespeare  CUfi  at  Dover. 


The  Lodge-Muirhead  S3rstem  of  wireless  telegraphy 
has  been  the  subject  of  some  exhaustive  experiments 
by  the  War  Office  during  the  past  six  months,  and  the 
results  obtained  are  said  to  have  fully  satisfied  the 
Government  experts. 


The  electrification  of  the  Lancashire  and  Yorkshire 
Railway  between  Liverpool  and  Southport  is  proceedmg 
apace.  The  original  scheme  has  been  somewhat 
extended,  and  nearly  twenty-three  miles  of  double 
line  have  been  rendered  available  lor  electric  traction. 


The  Great  Central  Railway  Company  has  decided 
to  follow  the  example  of  the  London  and  South- 
western and  to  signal  its  main  lines  by  the  low-pressure 
pneumatic  system  combined  with  electric  track  circuit. 
The  work  is  to  be  begun  at  the  Manchester  end,  where 
the  trafiic  is  heaviest,  and  the  first  installation  is  to 
extend  from  Ardwick  Junction,  near  Manchester, 
to  Newton  Station,  a  distance  of  about  six  miles, 
for  the  greater  part  of  which  there  are  lour  Imes  of 
rails,  besides  numerous  junctions  and  sidings. 


Junior  Engineering  Society. 

During  the  month  an  interesting  visit  was  paid 
by  members  of  the  above  society  to  the  Stratton 
Drainage  Works  of  the  Highworth  Rural  District 
Council-  The  party  were  met  by  Mr.  R.  H.  Buckley, 
the  resident  engineer  (of  the  firm  of  Messrs.  Beesley,  Son 
and  Nichols,  engineers),  who  conducted  them  over 
the  farm,  and  fully  explained  the  process.  Twelve 
filter  betls  are  employed,  and  are  arranged  in  two  rows, 
the  first  and  higher  row  being  filled  to  a  depth  of  two 
feet  with  coarse  clinker,  and  the  lower  row  having 
finer  filUng.  The  walls  of  the  beds  are  ot  earth  and 
clay  pHddhngs.     An  upper  bed,  alter  standing    filled 


for  all  twelve  hours,  is  emptied  into  the  lower  one 
adjacent  to  it,  agricultural  pipes  being  laid  on  the 
bottom  to  carry  the  effluent  off.  The  beds  are  left 
dry  for  about  twelve  hours  after  each  filling  to  aeriate. 
From  the  lower  beds  it  is  drawn  off,  and  flows  along  a 
trough,  overflowing  from  this  on  to  the  soil.  The 
whole  process  is  effected  by  gravitation,  and  is  designed 
by  Mr.  Dibden  (late  chemist  to  the  L.C.C.).  Mr.  W.  B. 
Winchcombe,  of  Wroughton  Road,  Swindon,  is  the 
contractor,  and  when  completed  (in  two  or  three 
months'  time),  it  is  anticipated  that  this  plant  will  be 
one  of  the  best  put  down  for  the  disposal  of  sewage. 
At  an  ordinary  meeting  of  the  society  an  excellent 
paper  on  "  Internal  Combustion  Engines  *'  was  con- 
tributed by  Mr.  B.  Humphrey,  A.M.Inst.C.E. 


Eclipse  Glazing, 

Messrs.  Mellowes  and  Co..  Ltd..  of  Sheffield  and 
London,  have  in  hand  the  orders  for  the  glaring  ou 
their  imperishable  "  Eclipse "  system  the  roofe  of 
the  following  buildings  : — 

New  Midland  Station,  Sheffield  ;  three  sub-stations 
for  the  Underground  Electric  Railways,  London ; 
erecting  shop,  Messrs.  Marshall.  Sons,  and  Co..  Ltd.. 
Gainsborough;  Heysham  Harbour  Goods  Shed,  Mid- 
land Railway ;  Coven t  Garden  Foreign  Flower  Market; 
Central  Station  Extensions,  Glasgow  ;  new  fitting  shop 
for  Messrs.  Head  Wrightson  and  Co.,  Thomaby-on- 
Tees  ;  new  shops,  Metropolitan  Railway  and  Carriage 
Company,  Ltd..  Birmingham ;  new  shops,  Messrs. 
Greening  and  Sons,  Warrington;  Queen's  Road  car 
sheds.  Sheffield  Corporation  ;  W^oodford  Station.  Great 
Central  Railway ;  extensions,  British  Westinghouse 
Company,  Ltd.,  Manchester. 


Third  Rail  Dangers* 

Concerning  the  operation  of  elevated  trains  by  elec  - 
tricity,  Mr.  George  Westinghouse  is  of  opinion  that 
there  will  be  a  complete  revulsion  of  feeling  in  the 
electrical  profession  as  to  the  necessity  for  the  third 
rail.  He  jwints  out  that  third  rail  danger  may  be 
entirely  obviated  by  resorting  to  the  use  of  overhead 
conductors,  for  which  the  elevated  structure  is  pecu 
harly  suited.  It  may  seem  to  be  heresy,  says  Mr. 
Westinghouse,  to  advocate  the  use  of  the  overhead 
wire,  but  I  venture  to  predict  that  there  will  be  a 
complete  revulsion  of  feeUng  on  this  point.  When  I 
s()eak  of  an  overhead  wire,  I  do  not  mean  the  slight 
construction  which  has  prevauled,  and  the  breaking 
down  of  which  has  occasioned  trouble,  but  a  substantial 
engineering  arrangement  so  erected  that  it  would,  in 
fact,  not  be  an  offence  to  the  eye. 


Bath  Tramways* 

The  British  Westinghouse  Company  have  just  done 
some  quick  work  in  connection  with  the  above.  On 
May  1st  last  ground  was  broken  for  the  generating 
station,  car  sheds,  and  office  buildings  ;  and  these  have 
since  been  erected  and  equipped  throughout.  The 
generating  station  has  a  capacity  of  675  kilowatts,  and  I 
the  car  sheds  hold  forty  cars.  The  complete  electrical 
equipments  for  the  latter  consists  of  Westinghouse 
49  B-90,  with  Westinghouse  magnetic  brakes.  The 
Board  of  Trade  inspection  took  place  on  Saturday. 
December  12th.  that  is  to  say,  y\  months  after  the 
commencement  of  the  work. 
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THE   NEW  ADMIRALTY  WORKS 
AT  DOVER. 

A  British  Naval  Station  of  the  Fotwre. 


THE    KKCI.AMAllON  AND   EASTERN  AKM. 
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A   NAVAL   COKKESPONl>ENT. 
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FIE  accompanying  photo- 
graphs, which  we  are 
a  hie  to  reproduce  by  the 
courtesy  of  the  Admiralty 
Works  Loan  Department, 
;^^ive  an  excellent  idea 
iii  the  progress  which 
heing  made  with  the 
sell  erne  which  is  to 
piovide  Dover  with  a 
magnificent  harlx>ur  of  6iu  acres,  thus  creating 
new  naval  station  on  the  south  coast. 
At  this  point,  so  importa^nt  both  from  strate- 
^cal  and  commercial  reasons,  the  sea  is  often 
n  at  its  worst,  and  perhaps  on  no  occasion 
has  it  put  the  work  of  the  engineer  to  a  severer 
test  than  during  the  gi-eat  storm  of  September 
loth  last,  when,  although  no  damage  was 
caused  to  the  permanent  works,  an  isolated 
temporary  stage  erected  seaward  of  the  east 
arm  was  completely  demolished. 

LOMO    COMTEM  PLATED     IMFftOVEMEPiTS. 

The  accompanying  j^lan  will  give  a  l>etter 
idea  of  the  s:heme  than  a  long  descriptioiu 
The  necessity  for  an  enclosed  harbour  at  Dover 
lias  been  discussed  ever  since  the  appointment 
f  a  Royal  Commission  in  1840,  to  sur\'ey 
the  harbours  on  the  south-east  coast,  but  the 
idea    remained    in    a    mure    or    less    nebulous 


condition  until  1805,  when  Messrs.  Coode,  Son  and 
Matthews  were  instructed  to  prepare  plans  for 
the  present  scheme. 

THE     PRESENT    SCHEME. 

Their  recommendations  mvolve  (r)  the  ex- 
tension oi  the  Admiralty  Pier,  completed  in 
1871,  lor  a  distance  of  2,000  ft.  in  an  east- 
south-easterly  direction,  thus  practically  doubling 
its  length.  (2)  The  construction  of  an  eastern 
arm  commencing  a  few  hundred  feet  beyond  the 
eastern  boundary  wall  of  the  convict  prison,  and 
running  in  a  direction  approximately  south  by 
west  for  a  distance  of  3*320  ft.  (3)  An  isolated 
lireakwater,  4,200  ft.  in  length,  amning  generally 
west  by  south,  and  east  by  north,  but  turning 
towards  the  north  at  its  eastern  end,  and 
forming  the  southern  protecting  arm. 

The  contract  for  this  scheme  was  let  in  18Q7 
to  Messrs.  S.  Pearson  and  Son.  and  the  works 
are  being  executed  under  the  direction  of 
Major  Sir  Henry  Pilkington,  K.C.B.,  R.E.,  the 
Civil  Engineer-in -Chief,  and  Messrs.  Coode,  Son 
and  Matthews,  as  chief  engineers, 

PflOQRESS    or    THi    WOUK. 

At  the  present  time  the  Admiralty  Pier 
Extension  and  east  arm  are  practically  com- 
pleted, and  the  detached  l>reakwater  wifl  be 
commenced  as  soon  as  the  temporary  stage  has 
been  sufiftciently  extended. 


(lay) 


WiM^KYAKh    l-OKMKD    OX    THK    SITK    v'F    THE    KI-a  I.  \MATIOX. 

llciv  aU  iIk-  v-»:K-rclc  blwUs  arc  prci\n\.\l  i'  -r  tlic  lm-1  -i«.le  "i  the  works. 


V     ■      V^^       W.       :      ^..v':^\^^     «s-    .        \         ^y        :\\^L'^. 


The   New  Admiralty  Works  at   Dover. 
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A   VIEW  OF    THK    TEMI'OKAKY   STUilN'C    OF  THF    FAST  AKM,   T\KEX    FROM    THF   SFA. 


The  general  view  of  tlu-  rxti'iisioii,  shown 
in  the  tr():jtisi>ica\  inc  hides  also  the  Prince 
ot  Wales  Pier.  Between  these  is  the  eoni- 
meicial  harbour,  in  which  the  Dover  Harbour 
Hoard  intend  to  shortly  comnienri'  turther 
works  tor  the  areomniodation  of  passu  niters  eni- 
l>arkint:  on  or  landiui^  from  lar^^'e  Atlantic  liners. 

It  will  be  seen  that  entrances  of  <)oo  ft.  and 
Noo  ft.  are  j^-ovided  at  the  extremities  of  the 
south  breakwater,  the  Admiralty  Pier  extension 
IxMup  formed  considerably  south  of  the  western 
end  of  the  detached  breakwater,  in  order  to 
protect  vessels  which  are  enterin*,'  the  harbour 


when  the  tidu  is  runnin.ir  with  a  stront:  current 
eastward. 

The  concrete  l>l')cks  c-inploNfd  on  the  works 
rani,^'  from  lo  to  4*)  tons  in  weii^ht.  They 
wert"  at  tir>t  manufactmi-d  at  Sandwich,  but 
on  the  complrtion  of  the  reclamation  wall 
un<ler  the  i^liffs.  j»arl  of  the  enclosed  area  havin;^' 
been  tilled  in  with  chalk.  srarj>ed  from  the 
cliffs,  was  a|>j)ropriali*d  lor  concrete  manu- 
facture. A  vit'W  of  this  workyard  is  shown 
herewith. 

Powerful  (loliath  cranes  are  employed  to 
work  the  trrabs,  which  remove  all  loose  material 
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overlying  the  chalk,  and  also  for  handhng  the 
large  diving  bell  employed  in  the  excavations, 
and  for  setting  the  blocks.  The  accompanying 
views  of  the  east  arm  and  temporary  stagings 
will  sufficiently  indicate  the  nature  of  the 
appliances  used  and  also  the  relative  size  of 
the  blocks. 


The  latter  are  carefully  bonded  and  are 
keyed  together  by  joggles  both  above  and  below 
water,  while  from  the  low-water  mark  upward 
they  are  also  set  in  Portland  cement. 

Under  favourable  conditions  it  is  anticipated 
that  the  work  will  be  finished  in  1908.  The 
estimated  cost  is  about  £3,500,000. 


FROXT    VIEW   OF   THE    NEW   IJI'ILDIXGS. 


FAHOUS  TECHNICAL  INSTITUTIONS. 

The  second  of  a  scries  of  illustrated  articles,  giving  brief  descriptions  of  the  most  important 
technical  institutions  at  home  and  abroad.  The  tirst  of  these  described  the  Massachusetts  Institute 
of  Technology,  and  appeared  in  the  January  issue  of  Page's  Macjazine.  In  the  present  article  Mr. 
Smith  describes  the  power  station  of  the  university.  A  subsequent  article  will  deal  with  the  foundry 
and  forge,  the  hugi  laboratories  and  workshops  which  will  form  what  are  called  the  main  buildings, 
and  the  detail  equipment  of  the  mining  and  metallurgical  sections. — Ed. 


II. — Thk    Birmingham    University. 

BY 

C.    ALFRED    SMITH,    B.Sc,   A.I.E.E. 


Part  I. 


BETWEEN  five  and  six  years  ago  the 
public  in  the  Midlands  had  placed  before 
them  the  idea  of  a  local  university,  with  its 
headquarters  at  Birmingham.  The  jnime 
mover  in  the  scheme  was  the  man  to  whom 
Birmingham  owes  so  many  great  improvements, 
and  who,  during  his  three  years  of  mayoralty, 
won  for  it  the  proud  title,  '*  the  best  governed  city 
in  the  world,"  viz.,  the  late  Colonial  Secretary  and 
the  first  Chancellor  of  the  University  of  Birming- 
ham, the  Right  Hon.  Joseph  Chaml:)erlain,  M.P. 


DEGREE  D.\Y 
The  Chancellor  leaves  the  University, 


At  that  time  probably  not  even  the  Chancellor 
himself  foresaw  the  wonderful  development 
which  has  grown  from  the  original  idea.  With 
the  remarkable  i)erccption  of  the  events  of 
the  day  which  have  made  him  so  famous, 
however,  he  immediately  grasped  the  fact  that 
if  this  new  university  was  to  Ixi  famous,  it  must 
supply  a  demand  and  fill  a  gap  in  some  branch 
of  our  higher  education.  It  would  have  to  be 
a  useful  education,  one  such  as  had  not  up 
to  then  been  obtainable  at  the  older  seats  of 
learning  at  Oxford  and  Caml)ridge,  and  it 
would  have  to  be  one  which  would  have  a 
distmct  influence  on  local  industries.  In  a 
word,  it  was  to  be  technical  education  in  which 
this  university  had  to  s})ecialise  to  become 
ot  real  servicf.  both  locally  and  nationally. 
The  spirit  of  this  early  idea  has  been  carried  out 
to  the?  letter  and  while  the  primary  object  of  a 
university — that  it  is  to  be  a  seat  of  all  learning 
and  an  estal>lishment  for  the  promotion  of 
original  research — has  been  always  kept  in  view, 
yet  the  intention  with  which  the  i)romoters 
started  has  been  ever  ])resent  in  their  minds. 
This  university  of  the  Midlands  was  always 
meant  to  be  develo})ed  in  accordance  with 
modern  conditions  and  the  needs  of  the  great 
district  for  whose  benefit  it  was  founded. 

At    the    outset    the    promoters    were    more 
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nunlost  than  thoy  aro  at  jMosent.  They  only 
askiul.  tlion.  tor  a  tjiiaitor  ot  a  niilHon  of  money, 
Init  thi'V  wvro  soon  convinced  that  at  least 
{"i. ooo.ooo  was  wanted.  To  conij)lete  the  scheme 
now  in  hand  will 
ivquiiv.  ii  is 
ihoui:hi,  stinie 
jj.ooo.ooo.  An 
eaily  donor  was 
Mr.  Andrew X\ir- 
noiiie.  who  t:ave 
i.So.ooj  and  the 
usiMuI  advice  I luit 
the  Knnnniiham 
a  u  I  lior  i  t  i  es 
should  scv  what 
theTniled  States 
an^.1  l\inavla  were 
doin^;.  Accor- 
dingly, a  com- 
n\  i  I  I  e  e  w  a  s 
apjxMr.ied.  con- 
sist in*:  oi  Mr. 
i.ieori:e  Kenrick. 
at  that  time 
Chairman  of  the 
H  i  r  m  i  n  t:  h  a  m 
School  Biurd.aiul 
nv»w  (.'hairman  of 
the  Kdiication 
Comnutlee  and 
a  member  of 
tlie  I'niversity 
i^mncil.  and 
IVolessors  T.  H. 
IVyiUint:.  K.K.S.. 
I  Van  ot  the  Fac 
ulty  ot  Science, 
and  l'\  \V,  liui"s 
tall.  M.lnst.r.K.. 
Piote^MM  ol  Civil. 
Mech.mical.  anil 
K  lee  I  Ileal  Kn^i 
ue«Minj;.  These 
i;enilemei»  visited 
the  Sl.ne-i  ai\d 
r.mad.i  tiun  ye.us 
JH'toie  the  Sl\^<e- 
Iv  IducalivMial 
i\»num>'*UM\  was 
tlu'Uf;ht  oi,  aiul 
nuide  .»  >[vcial 
S!»id\  ol  the  l.icil*.- 
iu">  i»!U'iv\l  tV.c'.c  \^i  :cv ':■.!'.: 
I  e  I  »i  »n  \\  1 1 ic ! I  ::  .e y  i ^^  e>^- y. : » 
to  the  i\»\i'-.. -.'.  .i'.:.\  S^':m:v' 
coiiN  le.. .  .'.  '."'.cnc  :\v.*.cs  t':u: 
leiliiMval    e.l\*.ca:..*'i    mi    :':i-. 
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that  time  not  to  be  compared  with  that  of  the 
great  nation  across  the  Atlantic ;  also  that  it 
was  urgent  to  build  for  the  future.  Owing  to 
the  generosity  of  a  local  landed  proprietor.  Lord 

Calthorpe,  a  site 
of  thirty  acres  of 
land  was  then 
placed  at  the 
disposal  of  the 
University  au- 
thorities. The 
position  w*as  not 
ideal,  for  the  new 
site  was  two  miles 
from  the  centre 
of  the  city,  but 
there  was  a  good 
train  and  tram 
ser\-ice.  And  it 
was,  of  course, 
impossible  to 
think  of  such  a 
large  tract  of 
groimd  in  the 
centre  of  the  city. 
"Accordingly.* 
said  the  Chan- 
cellor, recently. 
"  we  laid  our 
plans  lor  the 
great  buildings 
which  will  be.  we 
hope,  a  glor\'  to 
the  city  and  a 
worthy  home  for 
its  Universitv." 
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THE 
STATION. 

At  the  present 
moment  there  is 
erected  at  the 
new  site  at 
Boumbrook,  a 
^x)wer-house  lor 
supphing  elec- 
tricity for  light 
and  power,  and 
ex}>?rimental  pur- 
jx)ses,  and  steam 
and  gas  for  heat- 
ing and  cooking 
purposes,  for  use 
:s.  Tliis  jxnver-house  consists 
40  f:.  by  tK)  ft.,  an  engine 
;v^  rr.  by  100  ft.  and  a  small 
"...borarory.  The  equipment 
o^Mc.  and  has  been  entirely 
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y  carried  out,  by  the  engineering  staff  of  the 
university,  according  to  the  idea?  of  Professor 
Burstall.  In  the  engine  room  are  two  quick 
revolution  engines,  each  of  loo  l>.h.p.,  I)0th 
behig  munificent  gifts  of  two  well-known  Midland 
timis,  Messrs.  Willans  and  Robinson,  and  Messrs. 
Belliss  and  Morcom,  Ltd.  To  the  Willans  set, 
lis  coupled  a  Siemens  compound  wound  direct- 
[  current  dynamo  which  generates  540  am  pi*  res 
^at  no  volts.  The  Belliss' set  drives  a  direct- 
» current  Bruce  Peebles  dynamo,  i>roducmg  70 
'  kilowatts  at  no  volts — ^117  volts  complete. 
I  Tile  largest  steam  engine  was  built  by  Messrs. 
I  McLaren,  of  Leeds,  and  is  a  triple-expansion 
I  marine   type   running   at    120   revolutions   per 


minute.     The    cylinders    of     the    engine    are 
9|  in,,    14J  in*,  and    22J  in.    diameter    and    the 
stroke  is  2  ft.     The  air  and  circulating  pumps 
are   driven   off   the   h,p.   cross   head,    and    the 
condensing  plant  is  on  the  same  bed  plate  with 
the  engine.     A  Westinghouse  three-phase  alter- 
nator is  direct  cou}>led  to  the  engine  and  gives 
75  kilowatts  at  220  volts,  with  a  trequency  of 
30    cycles.     A     turbine    supplied    by    Messrs. 
Greenw^ood  and  Bat  ley,  of  the  famous  De  Laval 
tyi'e,  is  situated  between  the  Belliss  and  Willans 
sets,  and  the  dynamo  is  driven  by  speed  reduc- 
tion gear  of  10  to  i  at  2,000  revolutions.    The 
output  of  this  machine,  which  is  direct  cunent, 
is    27   kilowatts   at    no  volts.     The  remaimler 
of    the   steam    plant    consists    of    a    horizontal 
Rustcn    Proctor    cxj^crimental    engine,    which 
drives,   by  means  oi    a    belt   a   direct -current 
generator    of    15    kilowatts.     The    engine    was 
originally  used   in   the  old   heat   lalioratory  at 
Edmund  Street,  and  forms  tlie  on!y  connecting 
link   between  the  old  order  and  the  new.     It 
is  a  compound  engine,  the  h,p.  cylinder  being 
fitted  with  Corliss  valv^es,  while  the  l.ji.  works 
with  an  expansion  valve  gear.     In  addition  to 
this   list  of   steam   engines,    there   are   the   gas 
engines,  one  by  the  Premier  <ras  Engine  Com- 
pany,   of   Sandiacre.     The   dimensions   of    this 
engine,    which    has    been    built    to    Professor 
Burstall's    specific  a  lions,    are    of    interest,    for 
on  it  will  be  done  the  bulk  of   the  experimental 
work  for  the  gas  engine   research  committee  of 
the  Institution  of  Mechanical  Engineers.     It  is 
a  single  cylinder  type,  24  in.  diameter,  driving  a 
direct    current    Westinghouse    generator,    and 
2A  ft.  stroke,  water  jacketed  and  piston  water 
jacket,  positive  scavenger  type.     There  is  also 
a    three-cylinder    vertical    gas    engine    by    the 
Britisfi     Westinghouse     Company.     It     drives, 
direct    coupled,  a  direct  current    generator  by 


%j^w9.^>9Hii^^ 


BACK    VIEW    OF  THE    XEW^    BUILDINGS. 


»'» 


Page's   Magazine. 


S\\HVIIIiO\Kl>    AT     r»K     IVWKK    STATION. 


viiiit    t  ;x.Mi    \'!  •..-,  v-H.  w  i;  ■  \\N    v\:'    VI    ■.:\^;.'.\ 


Uir      ■  mil-  V  X a"\      .;  \   -'^ 

MU;l.M.      !■  .  V'-    ■    ',  V>^-  •         .    •.    \-. 

Hill  ..■".'  ..       ^■    —      , 

tl'  Ml'    ^         .1  \  ,  x  \   .".  ■  ■  -»      ,• 


\-.--  w   . 


refrigerating  machine  by  Haslams, 
of  Derby.  The  condensing  plants 
are  by  ^lessrs.  Worthington  and 
Weir,  and  are  of  the  ordinary 
Marine  i)attern.  The  speciality 
of  the  Weir  condenser  is  that  tvi-o 
puni])5  are  used — one  for  air  at 
the  top  and  tlie  other  for  water 
below.  The  main  switchboard 
consists  of  thirteen  panels,  of 
these  four  are  A.C.,  seven  D.C 
and  two  artificial  load  made  of 
vernK)nt  marble  copper  mounting. 
The  cables  throughout  the  station 
were  supplied  by  Messrs.  Glover, 
and  are  laid  in  cement  trough 
and  covered  with  bitumen. 

A  rotary  converter  completes 
the  machinery  equipment  of  the 
j>ower  station.  This  is  37 J  kilo- 
watts capacity  and  will  work  in 
either  direction  having  a  separate 
exciter  on  the  end  of  the  shaft. 
end  of  the  station  there  is  a  bank  of 
lamps  which  will  be  used  as  an  artificial  load. 
By  a  special  arrangement  on  the  switchboard, 
these  lamps  may  be  used  for  tlie  direct- current 
load  or  the  three-phase  alternating- current  load. 
'Ihe  steam  piping  in  the  engine  room  is  very 
elalHMMte  in  order  to  allow  any  engine  to  be 
using  steam  tiom  any  boiler.  It  is  supplied  by 
I  olin  Spencer,  ot  Wednesbury.  and  has  lap- welded 
ppmg  and  welded  tlani;;es. 

ri;e  evpupment  ot  tlic  boiler  room  when  com- 
plete will  consist  ot  one  Babccck  and  Wilcox 
I  o  lie  I  uuul  superheater^,  a  locomotive.  2 
NicLuisse  and  two  economic  boilers.  At  present 
vuily  tl:e  twv.^  tirst  mentioned  are  in  place,  but 
tl:e  o tilers  are  eitlier  on  order  or  will  short Iv 
Iv   oiderc'.i.     A   special    leature   of   this    boiler 
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room  is  a  gas-fired  superheater — of  Easton's 
tyj:)e — and  so  arranged  that  the  amount  of 
sui>erheat  may  l)e  regulated  by  altering  the 
quantity  of  gas  supplied.  S})ecial  arrangements 
have  been  made  to  read  the  superheat  tem- 
jx^rature  on  a  dial  with  a  pointer.  The  boiler 
room  is  designed  for  extensions,  and  is  at  present 
not  so  long  as 
the  engine  room. 
Induced  draught 
IS  obtained  by 
a  fan  at  the  foot 
of  a  stack,  the 
height  of  the 
latter  being 
100  ft.  For  sup- 
plying the  gas 
for  the  gas 
engines  and 
suixirheater  there 
is  a  Mond  gas 
plant  capable  of 
gasifying  5  tons 
of  coal  i^er 
twenty  -  four 
hours  or  pro- 
ducing  over 
29,000  cubic  feet 
of  gas  per  hour. 
This  gas  plant  is 
situated  just  out- 
side the  ix)wer 
station,  and  since 
it  is  in  close 
proximity  to  the 
metallurgical 


similar 

smaller 

divided 

forge. 

work. 


lal)oratory  it  is  ])robable 
that  it  will  also  be  used  for 
heating  jnirposes.  There  is 
a  cooling  tower  for  the 
circulating  water,  supplied 
and  erected  by  Worthing- 
tons,  but  built  by  the  Klein 
Engineering  Company,  of 
Liverpool,  for  cooling  the 
circulating  water  for  1,200 11:). 
steam  per  hour.  There  is 
also  a  large  cooling  pond  for 
this  water. 

The  power  station  will  i)e 
running  in  the  new  year,  and 
already  several  of  the  senior 
students  have  been  doing 
erecting  and  fitting  work 
there. 


THE  FOUNDRY  AND  FORGE. 

Adjacent     to     the    j)Ower 

station    are     two    buildings, 

in    structure    to   it,    but  of    somewhat 

dimensions.     One    of    these    will    be 

into    two     shops,    the     foundry    and 

The  other  is  devoted  to  metallurgical 


{To  be  continued.) 
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ateresting  products  recently  turned  out  by  the  West 
[Hydraulic  Eitgineering  Company.  It  is  completely 
[equipped  for  testing  laniitialtid.  volute,  and  heljcal 
Isprings,  The  machine  was  ori|»inaUy  designed  to  meet 
|a  specilication  of  the  Madras  Railway  Company, 
vhose  consulting  engineers,  Messrs,  Ha\vk*?haw  and 
iDolison,  furnished  se%'eral  suggestions  \v!iich  assistetl 
tin  the  evolution  of  the  machine  in  its  present  complete 
Iform.  The  machine^  which  is  most  conveniently 
r worked  from  hydraulic  pressure  main^,  but  can  also 
I  be  actuated  by  power-driven  or  hand-pump,  consists 
[essentially  of  three  distinct  elements,  viz.,  the  luading. 
[weighing,  and  indicating  portions.  The  loati  is  apphed 
[by  a  brass-lined  hydraulic  ram,  working  in  a  cylinder 
onnccted  to  the  base  by  four  steel  columns,  which 
lalso  act  as  guides  for  the  crosshead.  Iwo  gunmetal 
I  jams  are  employed  to  return  the  main  ram. 

The  weighing  apparatus   consists  of  a   heavy   Ixjx 

section  bed-plate  and  table,  and  the  usual  system  nt 

compound  levers  working  on  hard  ateel  centres.     The 

table  IS  planed  and  provided  with  rails  for  the    wheels 

lof    the  small    carriages  seen   in   hg.    i,     H,    howe\'er, 

lit  is  retquired  to  lest  spiral  spring  or  %'olute  springs, 

Ithe  same  ball-bearing  plate,  seen  on  the  tloor  at  the 

[left-hand  corner  of  the  engraving,  is  placed  in  position 

[on  the  table,  and  the  centre  of  this  plate  is  recessed    to 

[take  one  end  of  a  mandrel,  which  passes  through  the 

spring,  and  enters  into  the  main  ram,  which  is  bored 

receiv^e  it. 

The  indicating  apparatus  comprises  the  steelyard  and 

deflect  ion-scale.     The  former  is  of  the  double  pattern, 

tnd  the  weight  of  spring  and  carriages  can  be  balancetl 

i>ii  the  upper  bar,  and  the  loai.!  on  spriug  read  exactly 

Dii  the  lower.     H  preferred,  however,  the  tareof  spring* 

etc.,  can  be  counterbalanced  by  moving  the  s|>eciai 

^TA eight  on  a  screwed  extension  of  the  bottom  steelyard. 

The  delieclion  scale  is  of  novel  design.     A  square 

bar  is  fixed  between  an  extension  bracket  on  base  and 

Ihe   entablature.     On    this   bar   slides  a   long,    bronze 

ittiDg.    carrying    an    engraved    German    silver    rule. 

This  rule  can  be  raised  or  lowered  on  the  bar,  and  locked 

>y  a  small   binding  screw  with  milled  head.     On  the 

ame  htting  is  a  ptiinter  connected  to  a  block  sliding 

a  vee  rod.  with  a  friction  spring.      The  working  of 

apparatus   is   as   follows :     the   pointer   block   is 

until  it  is  stopped  by  a  tappet  on  the  ram  cross 

^  bead,  and  the  sciile-bar  is  then  adj  usted  until  the  pointer 

is  on  the  zero  line,  and  a  turn  of  the  milled  screw  locks 

^Lhe  rule  in  its  ydace.       When   the  machme  is  started 

ad  the  spring  is  depressed,  the  lappet  on  the  crosshead 

Qoves   the   pointer,  which   gives  a    reading  of  exact 

Icttection    in  either    sixty- fourths  of  an    inch,  or  in 

ae-hundredths     of     the   scale,    which  is    marked    in 

keoths,    and   the    pointer   is   replaced    by   a    Vernier. 

hen  the  ram  is  raised,  the   pointer  remains  in    Ihe 

line    ptiaition,    so  that    there    is    no  excuse   for     an 

acorrect  reading.     The  weighing  levers  can  be  reathly 

5t  at  by  screwing  an  eye- bolt    into  the  table,  and 

^nnecling  same  to  crosshead,  the  power  of  the  side 

ims  being  ample  to  raise  the  table.     When  in  position 

ic  table  protects  the  internal  parts  froQi  dirt  and  scale. 


The  machine  show*n  on  the  previous  page  was  designed 
for  springs  up  to  8  ft.  long  and  15- ton  load,  and 
the  ram  has  a  stroke  of  20  in. 


SPECIAL    TYPE    OK    VKRTICAU    SmKING    PL'SfP 
BY    MESSRS.    TAXGYES,    LTD. 

A  New  Sinkmg  Pump. 

This  "  special  "  type  of  Vertical  Sinking  Pump  is 
arranged  so  that  it  can  be  made  to  do  its  duty  when 
suspended  on  chains  in  the  pit  shaft. 

Ttie  bottom  cover  of  the  pump  is  hinged  so  that  it 
may  be  swung  back  enabling  the  bucket  to  be  taken 
out  when  required,  without  entirely  removing  the 
cover.  The  water  end  is  fitted  with  a  removable 
iiner. 

The  pump  illustrated  has  21  in.  steam  cylinder, 
10  in.  purap.  and  24  in.  length  of  stroke.  It  is  made 
strong  enough  for  400  ft.  "  head/*  and  has  a  capacity 
of  about  20.000  gallons  per  hour.  It  wiJl  be  noticed 
that  bolts  have  been  used  throughout  wherever  pos- 
sible, in  preference  to  stud;?,  and  the  glands  are  fitted 
with  T  headed  bolts. 
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One  of  these  pumps,  which  are  manufactured  by 
Messrs.  Tangyes,  Ltd.,  was  exhibited  at  the  Colliery 
Exhibition. 


The  Guarding  of  Circular  Saws* 


About    four    years   ago    a    good 
were     made     in      the     press     by 


many  complaints 
practical  people, 
who  felt  that  some  of  the  saw  guards  then  available 
were  positively  obstructive  and  dangerous,  while 
others  failed  to  give  adequate  protection.  The  "  Ideal  " 
t>T)e  of  saw  guard  of  Messrs.  M.  Glover  and  Co.,  saw 
mill  engineers  and  patentees,  of  Leeds,  which  is  here 
illustrated,  has  altered  all  that.  Almost  all  discussion 
as  to  the  alleged  impracticability  of  saw  guards  may 
be  said  to  have  ceased,  and  what  is  more  to  the  point, 
official  statistics  prove  a  great  reduction  in  the  number 
of  accidents  by  circular  saws. 

These  "  guards  "  may  now  be  seen  in  Government 
exhibition  offices,  museums,  intelligence  bureaux  and 
institutions  of  various  nations,  to  which  they  have  by 
request  been  officially  supplied  as  recognised  standard 
inventions,  and  our  illustration  is  from  a  photograph 
of  one  of  these. 

The  guard  is  of  brass  and  steel,  neatly  designed  and 
finished.  Its  chief  feature  is  its  accurate  adjusta- 
bihty,  and  as  this,  of  course,  is  a  most  vital  point 
in  the  construction  of  a  saw  guard,  it  may  be  useful 
to  explain  how  the  various  adjustments  are  arrived 
at. 

The  illustration  shows  that  a  sUghtly  larger  saw 
than  the  one  fixed  may  be  used  with  the  same  guard 


STAN'D.VRD    "IDEAL"    SAW  GUARD, 


by  (i)  raising  the  vertical  shaft,  3.  in  the  bracket 
which  raises  the  whole  guard  ;  (2)  by  screwing  dow-Tn 
the  milled  screw,  M,  held  by  a  lock  nut  on  the  top 
of  the  hood  or  front  guard,  which  raises  the  front  of 
the  guard,  thus  assuming  a  larger  circle  ;  (3)  by  un- 
screwing the  wing  nut,  W,  and  slightly  raising  the 
thin  steel  back  blade  with  radial  slot,  7.  and  (4)  by 
pulling  back  the  rack  knife,  6.  to  admit  of  the  larger 
diameter  of  saw,  and  which  back  knife  is  held  firmly 
by  a  simple  device  underneath  the  table  top. 

In  order  to  cause  the  "Ideal"  guard  to  collapse 
circularly  to  fit  smaller  sizes  of  saws  the  reverse 
means  are  used,  and  all  the  adjustments  can  be 
almost  instantaneously  made.  The  vertical  shaft.  3. 
is  first  lowered,  carrying  the  guard  down  close 
to  top  of  saw.  The  milled  screw,  M.  is  then 
unscrewed  until  the  front  hood,  12.  falls  on  to  the 
curved  end  of  the  tilting  holder,  9.  The  tilting 
holder,  9,  is  next  tilted  up.  thus  raising  the  end. 
which  is  shown  resting  just  above  the  *'  wing  nut," 
and  allowing  the  front  hood,  12,  to  come  lower  or 
nearer  to  the  centre  of  saw  to  suit  the  smaller  saw^ 
desired,  there  being  a  simple  "hinged  bolt."  15. 
the  round  head  of  which  just  shows  underneath  the 
"  tilting  holder "  almost  vertically  above  the 
centre  line  of  saw  and  this  bolt  fixes  the  "  holder  " 
in  the  required  position.  It  is  then  necessary  to 
unfasten  the  wing  nut,  W,  and  lower  the  "  blade,"  7. 
with  "  radial  slot  "  to  suit  the  saw,  7.  after  which 
the  "  back  knife,"  6,  is  moved  closer  to  the  smaller 
saw  and  fixed  in  position  by  a  thumb  screw  under  the 
table  top.  The  bracket,  i ,  must  be  bolted  to  the  table 
to  allow  of  the  shaft,  5,  supporting  the  guard  being 
fixed  above  and  exactly 
central,  and  parallel  with 
centre  line  of  saw  spindle, 
and  the  "  back  blades  "  or 
"  knives  "  must  be  exactly 
in  line  with  the  saw.  These 
are  made  of  fine  steel  halved 
together  at  the  joint  to 
prevent  obstruction. 

It  will  be  readily  seen  that 
the  "  front  hood,"  12.  bearing 
name  can  be  at  once  lowered 
or  raised,  is  held  in  position 
on  the  T  sUde  on  "  tilting 
holder,"  9,  by  means  of  the 
small  hand  wheel,  1 1 ,  and 
bracket,  while  by  a  turn  of 
the  "wing  nut."  W.  which  is 
on  aTheaded  bolt,  the  "  back 
blades  "  can  be  immediateh- 
disconnected  from  the  brass 
portions  of  the  guard,  which 
can  be  swung  round  if  desired 
for  any  particular  purpose, 
and  swung  back  again  into 
exactly  the  same  position  by 
means  of  the  safety  collar  on 
shaft,  3. 


New  Machinery. 
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found  nccvssary  to  manufacture  a  special 
form  of  rivc-tinj;  niacliine  for  closing:  tin- 
rivets  round  th'*  furnace  mouth,  and  tlir 
illustration  >]u>\vs  a  t\])i*  of  machine  lor 
this  s])ecial  ]>ur}>ose  which  has  been 
desi.uned  l»y  Messrs.  Kice  antl  Co.,  Ltd.. 
Leeds.  The  machine  illustrated  gives  a 
j)re>sure  ot  '<)  tons  on  the  rivets,  and  is 
made  very  >liort  over  tlie  cylinder  s)  as 
to  go  into  a  tine  of  J  ft.  }  in.  diameter. 
The  holder-u}>.  which  must  he  small  enough 
to  ]>as>  l)ct we'll  the  narrow  i)lace,  where 
the  two  lines  ;ire  close  together,  is  a 
sei)arate  forcing  "f  higli  grade  steel  recessed 
into  the  >tirl  body  casting,  and  secured  by 
a  mild  ^Ilh  1  >hank.  which  passes  through 
the  bodv.  and  is  f.isteiied  by  a  nut  on  the 
back  ol  the  riveter.  The  hohler-u])  is  suj)- 
])orte<l  underneath  by  the  frame  casting  as 
far  as  is  ]><  ssible  to  clear  the  Hue  llange 
when  riveting.  I  he  whole  machine  can 
be  easilv  adjusted  round  the  complete  circle 
bv  a  mild,  steel  worm  and  machine-cutworm 
wheel  arranged  on  the  hanger  as  shown. 


MOTOR-DRIVEN'    THREE-THROW    PUMP.        HY 
MESSRS.    RICE    AND    CO.,     LTD.,    LEEDS. 

Standard   Motor^'Drivcn  Pumps. 

We  illustrate  a  standard  type  of  motor-driven  three- 
Ihrow  ])umi)  made  by  Messrs.  Kice  and  Co.,  Ltd.. 
Leeds.  This  j)ump  is  capable  of  delivering  ^^qq  gallons 
per  hour  at  a  j^ressure  of  i.cjoolb.  ]>er  square  inch. 
and  the  arrangement  of  three  ])luiigers  gives  an  even 
tlelivery  of  water.  The  jiump  bodies  and  valves  are 
of  phtjsphor  bronze,  and  are  connected  together  to 
feed  through  one  branch.  The  base  (^f  the  ])ump 
standard  f.irms  the  tank  from  which  the  pumps  draw- 
water.  A  cast-iron  bedplate  is  bolted  to  the  side  as 
shown,  and  on  this  is  carried  the  motor  for  driving. 
This  motor  is  of  the  enclosed  shunt  wound  slow  s])eed 
type,  and  is  cai)able  of  continuously  developing 
.v4-  b.h.p.  at  220  volts  and  5v>o  revolutions  per  minute. 
On  tJie  end  oi  the  motor  shaft  is  keyed  a  raw  hide 
])inion.  which  gears  into  a  machine  cut  sjnir  wheel  on 
tlie  ])unip  countershaft.  The  setond  motii»n  is  of 
the  d«juble  helical  type,  and  consists  of  a  cast  steel 
])inion  on  the  countershaft,  and  a  cast-iron  wheel  on 
the  pump  crankshalt.  A  starting  switch  is  j^ro'ided 
by  means  of  which  the  pumj)  can  be  automatically 
starte<l  and  sto])])ed  from  the  hy<lrauhc  accumulator, 
or  other  machine  to  which  it  is  desiretl  to  connect  the 
]nimp.  Special  brushes  are  titted  to  avoid  any  trouble 
through  sparking,  while  every  attention  has  been  paid 
\n  the  details  of  both  ])ump  and  motor  in  order  to 
ensure  elliciencv  and  reliai)ilitv. 


Boiler  Riveting  Machine. 

With  the  introduction  of  boilers  in  which  the  end 
plate  is  flanged  outwards   for   the   flues,   it   has  been 


BOILER    RIVETING  M.VCHIXE.       BY   MESSRS. 
RICE    AND    CO.,    LTD,    LEEDS. 


THE  SHIPBUILDING  OF  BELFAST. 


LAST  year  Messrs.  Harland  and  Wolff  beat  their 
own  record — which  is  saying  a  good  deal — 
reaching  the  enormous  output  of  110,463  tons,  this 
being  an  increase  of  30,966  tons  on  the  record  of  the 
previous  year,  and  18,147  tons  in  excess  of  the  total 
for   190 1. 

For  the  last  three  years  the  firm  has  sent  out  "  the 
largest  ship  "  for  the  time  being,  and  it  will  therefore 
be  surprising  if  the  Baltic  is  allowed  to  retain  this 
record  permanently. 

Of  some  thirty  vessels  of  12,000  tons  and  upwards 
built  by  British  firms,  Messrs.  Harland  and  Wolff 
contributed  twenty-four  vessels  of  351,422  gross  tons, 
or  an  average  of  14,643  tons  each.  The  following  is 
a  list  of  vessels  built  by  Messrs.  Harland  and  Wolff 
of  12,000  tons  and  upwards  : — 
Gross 


Name. 
Pennsylvania 
Cymric . . 
Oceanic. . 
Saxon    . . 
Minneapolis 
Minnehaha 
Commonwealth 
Runic    . . 
Suevic   .  . 
Celtic 
Ryndam 
Moor  dam 


Tonnage. 

13.096 
17.274 
I2.3«5 
13.401 
13.403 
12,097 
12,482 
12,500 
20,904 
12,527 
12.531 


Minnetonka 
Athenic  .  . 
W aimer  Castle 
Corinthic 
Ionic 
Cedric     . . 
Arabic    .  . 
Columbus 
Kenilworth  Casti 

No.  353  .. 
No.  354  . . 
Baltic      .  . 


Gross 
Tonnage. 

I3.39« 
12,234 
12.546 
12,231 
12.232 
21.03'; 
15.860 
15,500 
13.150 
16,780 
16,780 
23.763 


The  following  is  a  list  of  vessels  of  12,000  tons  and 
upwards  built  or  building  by  all  other  builders,  British 


or  foreign  :- 

Name. 
Campania 
Luc  an  i  a 
Ivernia . . 
Car  pat  hi  a 
Saxonia 
Pretoria 
Potsdam 
Blucher 

Graf  \V  alder  sec 
Moltke  . . 
Deutschland 
Patricia 


Kaiser  Wilhelm  der  Grosse  14.349 


Gross 

Tonnage.         Builders. 
12,950     Fairfield. 
12.952 
14.058  C.  S.  Swan  and  Hunter 

13.555 

14,28 1     J.  Brown  and  Co. 

13,234      Blohm  and  Voss. 

12,522 

12.334 

13.193 

13.335 

16,502 

13.424 


Vulcan  Company. 


Kaiser  Wilhelm  II. 
Kr  on  prim  Wilhelm 
Grosser  Kurfurst 
Kaiser  Friedrich 
Kroonland 
Finland 
May  Power 
Manchuria 


Mongolia 
Minnesota 


approx. 


.approx. 


19,360 
14.908 
13,182 
12,480 
12,760 
12,760 
13.507 
13.300 

13.300 
21,000 


F.  Schichau. 

W.  Cramp  and  Son.s. 

Hawthorn  Leslie. 
New     York     Ship- 
building Compan  y . 

Eastern  Shipbuild- 
ing Company.  New 
London. 


Total..     351.422 


322.246 
Twenty- three  vessels  ;   average,  14,010  tons. 


MESSRS      HARLWl)    AND    WOLFF'S    LATEST    LEVIATHAX— THE    "  BALTIC." 
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A  VIEW   OF  THE   YARKOW  COXVALESCEXT   HOME, 

The    Yarrow    Home   for  Convalescent    Children 

at   Broadstairs. 


THE  Yarrow  Home  for  Convalescent  Chil- 
dren of  the  Better  Class  at  Broadstairs 
has  lately,  by  the  desire  of  its  founder,  Mr.  A.  F. 
Yarrow,  M.Inst.C.E.,  come  under  the  control  of 
the  Institution  of  Civil  Engineers  in  the  following 
manner  :  The  Home  and  its  endowment  fund 
have  been  vested  in  trustees  appointed  by  the 
Council,  the  first  trustees  being  Sir  William  White, 
K.C.B.,  President  Inst.C.E.  ;  Sir  John  Wolfe 
Barry,  K.C.B.,  Past- President  Inst.C.E.  :  and 
Sir  Alexander  Binnie,  Vice-President  Inst.C.E.  : 
with  Mr.  A.  F.  Yarrow.  The  Council  have  also 
undertaken  to  appoint,  from  time  to  time,  as 
may  be  required,  the  members  of  the  Managing 
Committee  of  the  Home,  it  being  a  condition 
that  the  committee  shall  in  future  be  composed 
wholly  of  members  of  the  Institution  of  Civil 
Engineers,  and,  in  resj^ect  of  two-thirds  of  them, 
of  past  or  present  members  of  the  Council  of  the 
Institution,  or  of  the  Committee  of  Manage- 
ment of  the  Benevolent  Fund  of  the  Institution. 

It  is  anticipated  that,  incidentally,  the  children 
of  engineers  and  members  of  their  staffs,  who  are 
not  in  affluent  circumstances,  should  be  very 
greatly  benefited  by  the  changed  conditions 
under  which  the  Home  will  be  conducted  in  the 
future. 

The  Home  is  a  model  of  orderliness  and 
comfort,  and  since  its  inauguration  has  been  of 
incalculable  value  in  ameliorating  the  lot  of 
juvenile  sufferers.  The  seventh  annual  report 
which  is  before  us  shows  that  during  the  year 
ended  December  31st,  1902,  the  total  number 
of  children  admitted  was  942,  of  whom  451 


were  boys  and  491  girls  ;  among  these  being 
145  children  who  had  lost  either  one  or  both 
their  parents.  Since  its  opening  in  August, 
1895,  something  like  7,000  children  have  passed 
through  the  home  as  follows  : — 


Average 

Xumber 

X  umber 

Averajje 

length 

of  "child- 

admitted. 

number. 

of  stay. 

davs." 

Por  the  vear  1896 

••.       553 

4^^ 

31  days 

17,082 

..     i8(>7 

...       601 

52 

31   ,. 

18,569 

.,     i«t)8 

...      947 

70 

27  .. 

25,409 

„     1899 

-.      93« 

72 

2S     ,. 

26.433 

.,     1900 

. . .      <>.V) 

73 

20     ., 

27=427 

„     npi 

...   1.040 

«o 

2«     „ 

2(>  023 

..     1902 

...       94^ 

80 

31     - 

29.239 

The  following  table  is  an  abridged  statement 
of  income  and  expenditure  during  the  six 
years,    1897-1902  : — 


Income. 

Expenditure. 

£     ^'   ^• 

£     s.  ci. 

1 81)7 

3,6f><)  lo    0 

2,728  i(>    6 

189S      .. 

},>^^)><  II     5 

3,821   17  10 

1899 

'3,<><)7     »     » 

3,928     5     (} 

1900 

.       4.o8«   16     7 

3,963     0     I 

1C>01 

4,276  15     2 

4,569  15     8 

U)02       .. 

4421   17     5 

4,461     4     4 

The  Yarrow  Home  is  likely  to  be  of  in- 
calculable value  to  the  profession,  and  will  also 
serve  as  a  standing  record  of  the  keen  interest 
taken  by  Mr.  Yarrow  in  the  interests  of  the 
profession. 

The  above  information  and  illustration  of  the 
home  we  owe  to  the  courtesy  of  Dr.  J.  H.  T. 
Tudsbery,  Secretary  of  the  Institution  of  Civil 
Engineers. 
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OUR  nONTHLY  BIOGRAPHY. 


SIR  JOHN  WOLFE  BARRY,  K.C.B.,  F.R.S,  LL,D. 


THE  youngest  son  of  the  late  Sir  Charles  Barry, 
R.A.,  architect  of  the  Houses  of  Parliament. 
Sir  John  Wolfe  Barry  was  born  in  London  in  1836. 
He  was  educated  at  Trinity  College,  Glenalmond,  and 
King's  College,  London. 

His  professional  career  was  commenced  by  a  pupilage 
undei  Mr.  (afterwards  Sir  John)  Hawkshaw,  to  whom 
he  subsequently  became  assistant,  and,  on  the  com- 
pletion of  the  Charing  Cross  and  Cannon-street  Rail- 
way Bridges  and  Stations,  in  connection  with  which 
he  had  been  resident  engineer,  he  commenced  practice 
independently  as  a  civil  engineer. 
^"^Many  of  our 
most  important 
public  works 
bear  the  stamp 
of  the  genius  of 
Sir  John  Wolfe 
Barry,  ]i  notably 
The  Tower 
Bridge,  on  the 
successful  com- 
pletion of  which 
he  was  made  a 
C.B..  while  in 
the  Diamond 
Jubilee  year  he 
was  promoted 
to  K.C.B.,  and 
received  the 
honour  of 
knighthood. 

Among  other 
i  mport  ant 
works  carried 
out  by  Sir  John 
Wolfe  Barry 
may  be  men- 
t  i  o  n  ed  the 
completion  of 
the  Inner 
Circle  Railway 
t  hro  u  g  h  the 
City  of  London 
from  the  Man- 
sion House  to 
Aldgate,  and 
the  extension  to 
Whit  e  chapel, 
the  building 
of  St.  Paul's 
Station  and 
Railway  Bridge 
at      Blackfriars 

for  the  London  Chatham  and  Dover  Railway  Company ; 
the  immense  Barry  Docks  and  large  system  of 
railways  in  connection  therewith  ;  the  King  Edward 
VII.  Bridge  at  Kew  ;  and  extensive  dock  extension 
works  at  Grangemouth,  Tyne  Dock,  Middlesbrough, 
Bristol,  and  Surrey  Commercial  Docks. 

He  acts  as  consulting  engineer  to  the  Caledonian, 
London  Chatham  and  Dover,  Metropolitan,  Metropo- 
litan District,  and  Barry  Railway  Companies  ;  also 
to  the  Bridge  House  Estates  Committee  of  the  Cor- 
poration of  London,  the  Commissioners  of  the  River 
Tyne,  the  Surrey  Commercial  Docks,  the  Regent's  Canal 
and  Dock  Company,  the  Bengal  Nagpur  Railway,  and 
the  Bombay  Port  Trust. 

In    the   course   of   an    exceptionally   active   career, 


Photo  by  Alfred  Ellis  and  Wakry.'l 

SIR  JOHN    WOLFE    BARRY,    K.C.H.,   F.R.S.,    LL.D. 


Sir  John  Wolfe  Barry  has  given  his  time  unstintedly 
to  the  pubUc  service  in  various  directions.  He  served 
on  the  Royal  Commission  on  Irish  Public  Works, 
and  on  the  Commission  on  the  Western  Highlands  ami 
Islands  of  Scotland  ;  also  on  two  Commissions  which 
were  appointed  by  the  Board  of  Trade  to  deal  respec- 
tively with  the  estuaries  of  the  Ribble  and  of  the 
Thames.  He,  with  Sir  Charles  Hartley.  K.C.M.c;.. 
represents  Great  Britain  on  the  Suez  Canal  Inter- 
national Commission  for  Works,  He  was  a  member 
of  the  Royal  Commission  on  Accidents  to  Railway 
Servants,  and  on   the  Board   of   Trade  Committee  on 

the  Vibration  of 
Tube  Railways. 
He  is  a  member 
of  the  Royal 
CommissJ:)n  on 
London  Traffic, 
and  of  the  Court 
of  Arbitration 
appointed  un 
der  the  Metro- 
polis Water  Act. 
1902,  for  the 
purchase  of  the 
London  Water 
Companies. 

Sir  John  has 
for  some  years 
shown  an  active 
sympathy  with 
the  Volunteer 
movement.  He 
is  a  I.ieut.- 
Colonel  in  the 
Engineer  and 
Railway  Volun- 
teer Staff  Corps, 
and  a  member 
of  the  Army 
Railway  Coun- 
cil. 

For  two  suc- 
cessive years 
(1897  -98)  he 
was  President 
of  the  Institu- 
tion of  Civil 
Engineers,  and 
in  1898  and 
i8o9  filled  the 
Chair  of  the 
Society  of  Arts. 
He  has  taken 

a  great  interest  in  Technical  Education  and  is  a  member 
of  the  Senate  of  the  University  of  London,  Chairman 
of  the  Executive  Committee  of  the  City  and  Guilds 
of  London  Technical  Institution,  and  a  member  of  the 
Council  of  King's  College. 

He  was  mainly  instrumental  as  President  of  the  In- 
stitution of  Civil  Engineers  in  1897-8,  in  securing  the 
adoption  by  the  Council  of  the  system  of  exami- 
nations for  admission  to  the  Institution,  and  also 
in  the  inauguration  and  development  by  means  of  a 
representative  committee  of  a  system  of  Standardisa- 
tion for  the  Engineering  Trades  of  Great  Britain. 
His  contributions  to  the  technical  press  include  "Rail 
way  Appliances,"  1874-92  ;  "Lectures  on  Railways  and 
Locomotives,"  1882  ;    "  The  Tower  Bridge."  1894. 
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FIG.    I.      DOUBLE    HORIZONTAL  SAW    FRAME. 


A   TYPICAL   INDIAN   SAW   MILL    PLANT. 


HORACE  A.  GASS  {Iiidmn  Forest  Snrice), 

The  saw  mill  here  described  is  an  interesting  example  of  the  use  of  water  power  in  India,  and 
illustrates  the  great  advantages  possessed  by  the  Pelton  wheel,  where  a  reasonable  fall  and  a 
sufficient  supply  of  water  can  be  obtained. — Ed. 


THE  Anaimalais,  or  Elephant  Hills,  of  Southern 
India,  are  in  parts  covered  with  extensive 
deciduous  forests,  containing  large  supplies  of  valuable 
timber  trees.  Fires  in  past  years  have  caused  such 
injury  to  the  standing  stock  that  the  quality  of  the 
timber  is  very  inferior,  and  the  logs  are  now  almost 
without  exception  unsound,  with  heartshakes,  decay, 
twists,  knots  and  cracks.  This  attected  the  selling 
price  so  much,  that  it  was  decided  to  abandon  log 
sales,  and  to  establish  a  plant  for  working  up  the 
timber  in  the  forest,  so  that  only  sound  wood  in  saleal)le 
sizes  might  be  sent  to  the  markets. 

A  small  river  tlows  through  these  forests,  falling  in 
one  part  over  a  ledge  of  rock  8675  ft.  high  from  crest 
to  foot,  and  creating,  what  is  locally  known  as,  the 
Tunakadavu  waterfall. 

Above  this  fall,  the  catchment  area  of  the  river  is 
about  four  square  miles.  The  average  rainfall  is 
between    50  and  60  in.    during    the   S.W.    and    N.F. 


monsoons,  scattered  over  the  months,  June  to 
January.  From  the  end  of  January  till  the  middle 
of  June  the  rainfall  is  almost  nil;  the  river  dries 
up,  the  whole  forest  becomes  unhealthy,  and  work 
is  suspended. 

The  scheme  was  to  construct  a  dam  above  the  fall 
and  lead  the  water  through  a  channel  to  a  point  above 
the  river  as  far  as  necessary  below  the  waterfall, 
to  secure  a  fall  of  not  less  than  100  ft.,  and  to  establish 
a  saw  mill  by  the  side  of  the  river,  and  work  it  by 
water  power  with  a  Pelton  wheel. 

THE     DAM. 

The  dam  is  of  masonry,  built  upon,  and  into,  the 
rock.  It  is  nearly  Soft,  loni::,  8  ft.  high.  4-5  ft.  thick 
at  the  base,  and  275  at  the  top,  and  is  provided  with 
masonry  wing  walls  backed  by  earthen  banks,  raised 
4'5  ft.  above  the  dam  level,  and  above  any  probable 
flood.     A   pool  is   formed   about  ;oo  ft,   long,   of  an 
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FIG.    2.      EXTERIOR   OF   THE    MOUNT  STUART  SAW    MILL. 


average  width  of  about  40  It.,  and  a  depth  of  5  ft.,  giving 
a  supply  of  about  140.000  cubic  feet  of  water.  During 
rainy  weather  the  inflow  exceeds  the  quantity  con- 
sumed in  the  mill,  and  the  water  flows  steadily  over 
the  dam.  After  a  prolonged  period  of  fine  weather, 
the  water  decreases  a  foot  during  a  day's  work,  but 
the  pool  fill?  up  again  during  the  night. 

THE    SLUICE    AND    CHANNEL. 

The  water  runs  through  a  tunnel  in  the  left  hand 
wing  wall,  the  entrance  to  which  is  provided  with  an 
iron  shutter,  raised  by  a  screw. 

•  iThe  dug  channel  is  2.385  ft.  long,  of  an  average 
width  at  bottom  of  about  2\  ft.,  with  sloping  sides. 
In  a  few  places,  where  excavation  was  found  to  be 
impracticable,  and  where  ravines  had  to  be  crossed, 
masonry  walls  have  been  built.  The  channel  follows 
the  contour  of  the  ridge,  and  has  a  fall  of  1'^  in.  per 
100  ft.,  giving,  a  velocity  of  about  100  ft.  a  minute. 
The  water  runs  about  12  in.  deep,  and  the  volume  is 
from  250  to  300  cubic  feet  a  minute.  The  channel 
is  provided  at  its  lower  end  with  a  second  sluice-gate, 
which  can  be  closed  when  the  water  supply  is  short,  to 
back  the  water  up  in  the  channel,  when  the  mill  is 
not  working.  The  water  passes  over  a  wooden  flume 
into  a  cistern  which  contains  the  pipe  head,  and  is 
provided  with  an  opening  at  the  back  to  carry  off 
the  surplus  water  into  the  overflow  channel. 


The  vertical  fall  of  the  main  pipe-line  is  125  •64  ft. 
and  its  length  250  ft.  The  pipes  are  riveted  steel, 
tested  to  a  pressure  of  100  lb.,  with  socket  and  spigot 
joints,  and  coated  with  a  bituminous  composition, 
which  increases  their  durability.  The  bell-mouthed 
pipe-head  is  16  in.  in  diameter,  that  of  the  upper 
half  of  the  pipe-line  is  12  in.,  and  of  the  lower  10  in. 
The  pipes  are  laid  along  the  surface  of  the  ground  aiul 
covered  with  earth.  At  every  50  ft.  they  are  securely 
anchored. 

An  air-pipe  is  tatached  just  below  the  l>ell 
mouth,  and  to  prevent  small  stones  and  d'hris  from 
entering  the  pipes  the  cistern  and  pipe-head  are  each 
protected  with  two  layers  of  wire  netting  of  fine 
mesh. 


THE    SAW    MIL 


Fig.  2  shows  the  exterior  of  the  saw  mill,  which  is 
90  ft.  by  45  ft.,  roofed  with  corrugated  iron,  supporteil 
on  masonry  walls  and  pillars,  and  open  nearly  all 
round.  It  contains  the  following  machines  :  The  Pelton 
wheel,  which  is  described  below  ;  a  double  horizontal 
saw  frame  ;  a  24  in.  pendulum  or  s^^-ing  cross-cut  saw  ; 
a  saw  sharpener  for  frame  and  circular  saws;  a  circular 
saw  with  wooden  frame  and  travelling  carnage,  and 
48  in.  saws  ;  a  circular  saw  bench  for  saws  up  to  24  in.  ;. 


A  Typical  Indian   Saw  Mill   Plant. 
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FIG.    3.      PELTOX   WHEEL    WITH    PLAIN    SLUICE    VALVE. 


a'^double  acting  horizontal  pump ;    a   2-ton   crane  ; 
an  overhead  i-ton  travelUng  block  for  raising  logs. 

With  the  above  combination  of  machines,  logs  of 
24  ft.  length  and  30  in.  face  can  be  worked  into  scantlings 
of  any  size. 

The  horizontal  saw  (fig.  i),  is  used  for  the  conversion 
of  rough  logs  into  boards  and  planks  up  to  7  in.  thickness. 
The  logs  are  firmly  fixed  to  a  cast-iron  carriage,  which 
travels  automatically  at  slow  speed.  The  machine  works 
with  two  saws  at  once,  mounted  on  separate  frames 
driven  from  a  two-throw  crank,  having  opposite  centres. 
The  motion  of  one  saw  thus  balances  the  other  in 
equilibrium,  and  allows  of  a  high  speed  with  little  vibra- 
tion and  wear  and  tear.  The  hardest  woods  are  cut 
easily,  leaving  a  surface  as  even  almost  as  if  it  had  been 
planed.  This  machine  requires  little  power,  less  than 
10  b.h.p.,  and  can  be  worked  with  ease  and 
rapid  change  of  cut. 

Fig.  5  illustrates  the  swing  cross-cut  saw, 
which  calls  for  no  explanation. 

The  saw  sharpener  is  shown  in  fig.  6, 
which  explains  itself.  The  sharpening  is 
done  by  means  of  emery  wheels,  with 
excellent  results.  These  three  machines 
are  by  T.  Robinson  and  Sons,  of  Rochdale. 


THE     PELTON    WHEEL. 

Fig.  3  shows  a  Pelton  wheel.  This  is  a 
development  of  the  old  Hurdy-gurdy 
wheel,  with  flat  wooden  floats,  which  was 
common  in  America  and  some  European 
countries  years  ago. 

The  name  is  derived  from  that  of  an 
American,  who,  some  twenty  years  ago, 
devised  a  bucket  with  a  backward  curve 
and  central  division  or  spUtter,  which, 
entering  the  sphere  of  the  jet,  causes ^  the 
water  to  divide  and  flow  round  the  curve 


of  the  bucket,  and  to  leave  it 
in  an  opposite  direction  to  that  of 
rotation,  having  given  up  all  its 
force  In  propelling  the  wheel. 

The  buckets  are  placed  at  equal 
distances  round  the  wheel,  wath 
the  sides  at  an  angle  of  75°, 
which  enables  the  water  to  escape 
in  a  thin  stream  without  striking 
the  iollowing  bucket.  Different 
forms  of  bucket  have  been  tried 
at  different  times,  in  order  to 
overcome  the  objection  to  the 
bucket,  when  entering  the  range 
of  the  water-jet,  momentarily 
deflecting  the  stream,  but  the 
plain  bucket  shown  in  the  figure 
has  proved  to  be  the  best  shape, 
always  provided  that  its  front  is 
placed  at  an  angH,  and  does  not 
come  down  flat  upon  the  water. 
The  circumferential  velocity  of 
the  wheel  is  about  half  the  theo- 
retical velocity  of  the  jet  due  to  the 
head,  the  actual  velocity  being  about  85  to  90  per  cent, 
of  this  in  a  smooth  jet,  which  gives  the  best  results. 
The  theoretical  velocity  is  482 -v/  head  in  feet  per 
minute. 

Pelton  wheels  are  adapted  to  falls  from  50  ft.  up- 
wards ;  they  can  be  used  for  lower  falls,  but  become 
large,  and  are  less  efficient,  and  more  costly,  than 
turbines  would  be.  For  high  falls  no  better  machines 
exist,  and  they  can  be  used  with  enormously  high 
ones.  For  example,  a  24  in.  wheel  is  in  use  on  the 
London  pumping  mains,  which,  with  a  jet  of  only 
3- 1 6th  diameter,  works  under  a  pressure  of  900  lb.  to 
the  square  inch,  equivalent  to  a  head  of  2,100  ft* 
Pelton  wheels  are  not  affected  by  the  quaUty  of  the 
water  working  them,  and  there  is  no  immediate  contact 
with  the  working  parts,   as  in   a   turbine.     They  are 


FIG.   4.       PELTON   WHEEL   IN   IRON    CASING,   FITTED  WITH 
GOVERNOR. 
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X::-  r  !-.t\  ::.^  t:  •-  -a:...'.-!  tht-  water  lalls  into  a  trough. 
:■:.  ■    :"    v.-    ':r-.':j-j    a    r-mlt    i.!»annrl.    iimlcr    the    :i. ►  r 
■  :    ::  •    ::..;i.      \  •■ry   littl-.-   wait-r  i<  carne<l    rouiiil    th 
V.:.-  •■'.     ■:  !■•■.'  :i:ri:ii::.il  !•  rti-.  an«l  to  provcnt  spla>liinj 
t:."  -■■:•  -  -.I  •:!.♦-  irair.i.-  .irr  tl-.M.'«l  i:i,  and  a  scnii-circuijr 

V. !t  !i  L.iVi.T  i-  ;-ttr<I  i.vt-r  tlu*  wheel,  which  can   !• 

liit"il  *.:i  \\l:rii  ni-ce-.>ary. 

1  i.»-  nii/zK-  i<  _'■  iv..  «lianu*tiT.  ami  is  cajviMe  ii 
]!a-->inv:  .»!iiiui  jik.)  Lul»ic  tt-el  of  water  per  niinutf. 
mi'lrr  a  heail  r.i  ]j;-^4  it.,  viivini:  nut  alH)ut  30  Ij.Ii.j-. 
11  u-  -liait  i-*  :\i*v\\  with  a  V  in,  drivinp  pulley  inakinj 
al'<«ui  Jj;  reviiluiions.  The  nnzzle  piece  is  sere  we.! 
nn  to  a  •stri.nj  ca>iinii.  Inilted  tirnily  to  the  wh.ee! 
Iranie.  *».•  a^  to  resist  the  reaction  of  the  water  issuin.. 
fmn;  tlu-  nozzle  with  a  velocity  ot  alnnit  4.50'>ii. 
a  minute.  The  water  can  be  entirely  cut  off  by  a  plain 
sluice  valve,  fitted  to  the  main  ]^ipc,  close  to  the  wiieel 
similar  in  const ructit>n  to  that  shown  in  the  illustration. 
This  is  closed  when  work  stops,  and  the  hand  wlietl 
is  chained  u]>.  as  a  }>recautionary  measure.  Tlu- 
nozzle  is  littetl  with  a  rod,  passing  through  its  centre, 
with  a  spear- head  shaped  end,  which  can  be  witli- 
drawn  trom,  or  screwed  forward  into,  the  cavitv. 
as  more  or  less  power  is  retiuiretl. 

Fij».  3  docs  not  illu>crate  this  method  of  meeting  varij- 
tion  of  load  which  was  designed  by  ^Jess^s.  Carrick  and 
Ritchie.  It  is  the  be>t  possible  device,  as,  while  the 
effective  area  of,  and  the  quantity  of  water  tlowin;; 
throuj^h,  the  no/./le  are  reduced,  the  pressure  remaiii> 
the  same.  It  is  to  be  preferred  to  that  of  increasing;  ihe 
power  by  means  <»f  two  (^r  more  noz/les,  which  can  K- 
raised  to  plav  upon  different  buckets,  or  deflected  h- 
allow  the  water  to  run  wa>te,  or  that  of  var\-ing  it.  by 
means  of  nozzles  of  different  sizes,  which  have  to  i^c 
att.iched,  as  required,  or  that  of  decreasing  il  by  thr-»ttliii:: 
the  water  by  a  valve,  and  thus  reducing  the  pre<sari. 
The  :irea  of  the  nozzle  is  sut'ticient  to  pass  the  niaximur.. 
(Quantity  of  water  yiven  above,  but  it  is  fountl  in  practic-- 
that  this  (juantily  is  never  requirwl.  The  flow  can  b-- 
re^uIated  instantly  to  meet  the  demand  by  turning 
the  hand  wheel  attachetl  to  the  rod,  and  while  t!;t 
IVlton  is  always  w»)rking  under  a  full  head  urt\?t 
ec«»noniy  id  water  is  ettected. 

It  ir.iiiht  be  pre>umed  that  in  screwiny:  the  di<pl.u\r 
bai  k  auaiii-^t  the  ]^rt'>>^ure.  much  ortorl  wouM  '  ■. 
rei|uire<l.  but  this  is  ]»y  no  means  the  case,  and  t':;- 
p.iwer  can  be  easily  and  rapidly  increased.  Wi::. 
a  tull  hr.»d  the  presMire  is  54:  lb.  ti>  the  square  mc::. 
A  j>re«.^ure  -auije  i*.  attacluMl  to  the  pipe,  anil  is  -. 
lU'ieN-sitv.  .V  relict  i^auue  is  alsij  in  use.  and  a  v.;!\' 
tor  reiiidatinii  tlie  supply  of  water  to  the  pump  tank. 
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STAFF    AND    LABOUR    SUPPLY. 

e  id  sucli  heavy  and  unwieldy  loa  ">  r.:: 
tl;e  l'»ro>t  was  beset  with  ditiicr.'::-.- 
!'ave    been    lari^ely    increased    wit'::  ;:: 

hiK    running  from  the  head  oi  the  <.;:..:u'. 

■   >    T:.i!'..-.l    elephants.     The    servic-- 
;:;   -u-.  il  a  localitv  were  also   01  c-'ur^- 
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The  staff  now  consists  of  a 
supervisor  and  four  fitters,  two 
of  whom  are  Malabar  natives. 
A  number  of  coolies  have  also  to 
be  employed  daily  in  shifting 
logs  and  sawn  timber,  and  doing 
jobs  c<mnected  with  the  working 
of  the  machines  and  sluices. 
These  men,  who  belong  to  a 
local  aboriginal  tribe,  display 
considerable  intelligence  and 
aptitude,  and  there  has  never 
been  an  accident  in  the  mill. 

OUTPUT    OF    THE    MILL. 

Alxnit  five  or  six  logs,  or  250 
to  3CK)  cubic  feet  could  be  passed 
daily  through  the  horizontal, 
but,  allowing  for  loss  of  time 
in  C(mvcrsi(m  into  sizes  on  other 
machines,  the  actual  output  does 
not  exceed  100  to  150  cubic 
feet  a  day,  or  alK)ut  20,000  to 
25.000  cubic  feet  for  the  season. 
There  is,  of  course,  a  loss  of 
about  30  per  cent,  of  unsale- 
able wastage,  but  the  seUing 
price  per  cubic  foot  of  the  sawn 
wood  brought  to  market  is  more 
than  double  that  of  timber  in 
log. 

THE    WATER    SUPPLY. 

The  hill  occupied  by  the  staff, 
known  as  Mount  Stuart,  tt) 
commemorate  the  visit  of  a 
former  Governor  of  Madras,  is 
450  ft.  al)ove  the  saw  mill  site. 
The  water  requirements  of  the 
camp  are  met  by  a  small  double 
acting  horizontal  pump,  made 
by  Messrs.  Hayward,  Tyler  and 
Co..    of    laiton.    which    delivers 

the  water,  drawn  direct  from  the  Pelton  pi])e-line, 
through  a  i\  in.  rising  main  into  a  large  tank  at  the  top 
of  the  hill,  at  the  rate  of  one  hundred  gallons  per  hour. 

PRECAUTIONS    AGAINST    INJURY. 

The  fears  that  were  entertained  of  injury  to  the 
main  sluice  and  wing  walls,  the  channel  and  even  to 
the  mill  at  night  by  wild  elephants,  have  proved  to  be 
groundless,  and  the  stockade  that  was  constructed 
round  the  mill  has  been  removed.  Tlie  risk  of  injury 
to  the  mill  site  from  tlocds.  which  was  once  very 
threatening,    has    since    been     met    by   cutting   away 


FIG.    6.      f.WV    SHAKPEXEK. 

the     l)ank    opjx^site    to    the    mill    C(msiderably,    and 
widening  and  straightening  the  waterway. 

I^cltcn  wheels  can  he  obtained  self-contained  in  an  iron 
casing  in  a  specially  port.ihle  form,  and  tilted  with  a 
governor  to  regulate  the  >peed,  as  shown  in  tig.  4.  They 
can  be  adapted  to  working  the  heaviest  machinery  and 
the  lightest  loads,  such  a«^  driving  ventilating  fans, 
punkahs,  and  even  dentists'  drills,  and  could  be  usefully 
employed  in  many  private  hou;es,  where  a  suitable  fall 
of  water  is  available,  for  such  domestic  purposes  as 
working  an  ice-machine,  pumping  water,  and  electric 
lighting. 
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In  the  previous  articles,  the  author  dealt  with  the  various  methods  of  working  the  coal  and  the 
systems  of  transport  and  winding  employed. — Ed. 


III. 


WATKR. 

T^HE  field  is  a  very  wet  one,  and  678  gallons 
*-  of  water,  or  over  3  tons,  have  to  be  raised 
to  every  ton  of  coal.  The  wettest  mines 
are  Gneisenau,  Courl,  and  Erin,  with  a  yield 
of  3,521,  2,432,  and  2,421  gallons  per  minute, 
respectively.  Dams  are  largely  used  in  the 
district,  and  since  the  introduction  of  under- 
ground pumps,  sumps  ar^  made  of  sufficient 
capacity  to  hold  24  to  48  hours*  drainage  ;  they 
are  placed  only  from  9I  ft.  to  16J  ft.  below  the 
lowest  level,  so  as  to  avoid  too  great  a  lift  for 
the  pumps.  In  fact,  if  by  chance  the  force 
pumps  are  fixed  at  a  higher  level,  auxiliary 
pumps  are  employed  to  Hft  water  from  the 
sump  to  the  higher  level.  In  1900  there  were  51 
geared  single-acting  pumps,  49  direct  single- 
acting  pumps,  and  40  Woolf  pumping  engines, 
all  on  the  surface.  The  largest  Woolf  engines 
had  cylinders  with  70  J  in.  and  94!  in.  diameter, 
and  iio-in.  and  177-in.  stroke. 

The  Gneisenau  hydraulic  pump  is  already 
well  known.  Underground  pumps  have  only  been 
slowly  adopted  owing  to  the  fear  of  their  being 
drowned ;  to  the  objection  of  taking  steam  under- 
ground, and  to  the  loss  of  steam  pressure  by 
condensation ;  but  these  prejudices  have  been 
overcome,  and  the  use  of  underground  pumps 
is  becoming:  quite  general.  Horizontal  fly-wheel 
engines,  with  plungers  connected  directly  to 
the  piston-rods,  are  the  particular  fancy  of 
Westphalia.  There  were  scarcely  any  geared 
pumps  underground,  but  all  varieties  of  the 
favourite  type  were  in  use  at  the  time  of  the 
writer's  visit. 

The  engines  were  single,  twin-compound, 
tandem-compound,  and  twin-tandem  compound, 
all  provided  with  condensers.  The  pumps  were 
single-acting,  double-acting  and  differential. 
A  fine  and  remarkable  specimen  of  the  twin- 
tandem  compound  condensing  engine  built  by 
Haniel  and  Lueg,  of  Diisseldorf,  is  located 
1,640  ft.  underground  in  Gneisenau  Colliery. 
It  has  triple  expansions  in  four  cylinders,  and 
is  employed  for  the  drainage  of  that  mine  and 
its  neighbours,  Courl  and  Scharnhorst.  The 
lifting  capacity  is  5,580  gallons  per  minute, 
representing  about  2,800  h.p.  in  water  lifted, 
or  3,400  to  3,500  i.h.p.  The  chief  dimen- 
sions of  this  engine  are  :  high  -  pressure 
cylinder,  37!  in.  diameter ;  intermediate  cylinder, 
49  in. ;    the   two    low-pressure    cylinders    each 


65  in.;    the   pump   plunger,    11  i   in.;   stroke, 
66-A-in.    A  remarkable  feature  of  this  engine 
is  its  extraordinary  length,  the  distance  from 
the  barring  engine  at  the  edge  of  the  fly-wheel 
end  to  the  centre  of  the  suction  pipes  in    the 
shaft  is  about  no  ft.    the  greatest  width,  how- 
ever, is  about  25  ft.    This  pecuHar  arrangement 
had  to  be  adopted  to  suit  the  breadth  of  an  engine 
room  restricted  to  26J  ft.     Each  pair  of  cylinders 
is  arranged  symmetrically  and  coupled  at  right 
angles  to  the  fly-wheel,   which  is  21  ft.   8  in. 
in  diameter,  and  has  a  tooth  rim  and  a  small 
barring  engine  for  starting.     Each  side  has  a 
double-acting  forcing  set  formed  of  two  single- 
acting  plunger  pumps   placed    back    to   back, 
coupled  by  outside  rods  and  a  box  condenser 
and  air  pump  all  in  one  line,  the  air  pumps  doing 
duty  as  suction  hfts  in  the  shaft.     The  length 
of  the  line  of  rod  from  the  crosshead  slipj^^er 
at  the  fly-wheel  end  to  the  end  of  the  air  pump 
plunger  is  about  75  ft.     All  the  cylinders  and 
covers  are  jacketed,  the  steam  admission  valves 
are  placed  on  the  tops,  and  those  for  exhaust 
on  one  side  of  the  cylinders.     The  high  pressure 
admission  valves  are  fitted  with  Wiegleb   trip 
gear,    and   are   under  control   of    a    governor 
allowing  a  variation  of  30  to  35  per  cent,  in 
the  number  of  revolutions  while  running.     The 
normal   working    rate   is   60    revolutions,    and 
the   piston   speed   then   is  670  ft.  per  minute. 
The  other  admission  valves  and  the  exhaust 
valves  are  worked  by  eccentrics  from  a  shaft 
running  parallel  to  the  centre  line  of  the  cylinders, 
receiving  motion  from  the  fly-wheel  shaft  by 
screw  and  worm-wheel  gearing.   This  remarkable 
engine,  when  working  with  a  boiler  pressure  of 
180  lb.,    and    165  lb.     at     the     high-pressure 
admission  valve,  should  consume  11*13  lb.    of 
steam  per  horse-power  in  water   lifted.      It  is 
illustrated  in  fig.  16.     All  the  larger  parts  of  this 
engine  have  been  made  in  sections  to  enable 
them  to  pass  down  the  shaft. 

There  were  in  use  in  1900,  157  underground 
fly-wheel  engines,  72  underground  steam  pumps 
without  fly-wheel,  and  a  good  few  hydraulic 
pumps  utilising  the  pressure  in  rising  mains. 
The  Kaselowski  system  being  particularly  in 
vogue  and  doing  good  work  ;  at  Konig  Ludwig 
mine,  lifting  1,540  gallons  from  1,722  ft.  ;  at  Graf 
Bismark,  440  gallons  from  2,048  ft.  ;  at  Hansa, 
550  gallons  from  2.308  ft.  ;  whilst  at  Rhein-Elbe 
No.  III.  there  is  a  beautiful  Kaselowski  engine, 
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one  of  the  many  fine  engine  sin  the  magnificent 
engine  house,  raising  440  gallons  from  a  depth  of 
2-543  ft.,  and  does  it  with  fascinating  smoothness, 
whilst  a  similar  one  lifts  3.080  gallons  from 
1,300  ft.  at  Altendorf.  There  are  other  makers 
of  useful  hydraulic  pumps.  The  Kaselowski 
installation  at  Rhein-Elhe  III.  may  be  selected 
to  illustrate  the  character  of  such  pumping 
plants  in  Westphalia.  It  was  constructed  by 
Maschinenbau  A.  G.  vorm  L.  Schwarzkopff, 
Berlin,  and  its  capacity  is  70^  cubic  feet  of 
water  per  minute  from  a  depth  of  2.543  ft., 
with  steam  at  120  lb.  admission  pressure.  The 
plant  includes  a  horizontal  twin-tandem  engine 
without  condenser,  with  cylinders  21  §  in.  and 
33i  in.  diameter  by  39i-in.  stroke,  and  with 
120  lb.  of  steam,  and  60  revolutions  a  minute, 
it  gives  530  i.h.p.  To  this  are  directly 
connected  two  double-acting  plunger  force 
pumps,  with  plungers  2f  in.  in  diameter  by 
3Qj-in.  stroke  ;  these  ]:)umps  force  the  water 
required  to  work  the  pumps  into  an  air  pressure 
accumulator  under  250  atmospheres  pressure. 
The  accumulator  is  loaded  by  means  of  air 
compressed  to  50  atmospheres  by  a  vertical 
Kaselowski  steam  air  compressing  pump  ;  there 
are    two   underground    plants   associated    with 


this  surface  installation  ;  one  at  2,210-ft.  level, 
to  deal  with  the  drainage  of  the  new  colliery 
Rhein-Elbe  III.,  the  other  at  the  1,510-ft.  level, 
to  deal  with  the  drainage  from  the  old  collieries 
on  the  same  conce*^sion.  The  former  of  these 
is  a  hydraulic-driven  horizontal  twin  pump, 
with  a  working  plunger  4^  in.  in  diameter,  and 
a  7-in.  forcing  plunger,  with  a  common  stroke 
of  23I  in.,  and  can  lift  70I  cubic  feet  a  minute 
2,543  ft.  when  making  30  strokes.  The  other 
pump  is  a  vertical  hydraulic  twin  pump,  having 
working  plunger  4-  in.,  and  forcing  plunger 
9i  in.  diameter,  19I  in.  stroke,  and  when  making 
25  strokes  a  minute  can  lift  70I  cubic  feet 
1,510  ft.  These  pumps  work  alternately,  so  that 
the  same  rising  main  and  pressure  pipes  serve 
for  both.  The  advantages  of  hydraulic  worked 
pumps  are  well  appreciated  in  Westphalia. 

Electric  pumps  are  also  in  use,  and  there 
are  quick  running  pumps  in  some  of  the  mines 
even  to  deal  with  11,000  gallons  from  a  depth 
of  1,574  ft.  In  1900  there  were  no  less  than 
422  pumping  plants,  with  a  total  capacity  of 
308,000  gallons  per  minute,  capable  of  dealing 
with  more  than  four  times  the  in-flowing  water. 

(To  be  ccntinued.) 


FIG.    16.      TRIPLE   EXPANSION   CONDENSING   PUMPING   ENGINE,   GNEISENAU   COLLIERY. 

Raising  5,580  gallons  a  minute  from  a  depth  of  1,640  feet. 
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Enuak    of    «,ooo    tons  displacement  and   10,000  horse 
power. 

Discussing  the  design  of  icebreakers,  the  lecturer 
remarked  that  these  vessels  should  h  ive  the  bow  angles 
and  lines  so  arranged  that  when  they  had  mounted  the 
ice,  and  the  ice  was  giving  way  under  the  vessel's  weight 
they  must  not  jamb  when  returning  to  be 
water-borne  forward,  always  remembering 
that  they  were  advancing  and  should 
remount  the  ice.  When  the  ice  was  broken 
down  it  should  pass  along  below  the  vessel 
or  under  the  field  ice,  otherwise  it  lay  on 
the  water  and  had  a  tendency  to  jam^i 
the  vessel  sidewayo,  which  resulted  in  the 
icebreaker  having  to  smash  a  larger  pro- 
portion of  ice  Ihan  was  necessary,  to 
give  side  clearance,  thus  absorbing  more 
power,  coal  and  time,  and  probably 
resulting  in  having  to  back  and  charge 
the  ice.  An  icebreaker  should  also  be  able 
easily  to  turn  out  of  the  channel  she  had 
cut,  and  the  form  of  the  bow  lines  had 
much  effect  on  that  man(euvre. 

The  designs  of  icebreakers  varied  so 
much  that  there  was  no  certain  data  to 
guide  builders,  but  practice  had  shown 
that  the  full  forward  form,  or  spoon-shaped 
bow,  was  not  successful  in  hard  and 
packed  ice.  as  the  vessel  pushed  the  ice  in 
front  of  herself,  instead  of  cutting  and 
dispersing  it.  It  should  be  borne  in  mind 
that  icebreakers,  when  "charging"  in 
heavy  ice,  were  in  collision,  so  to  speak» 
during  the  whole  time  that  they  were  at 
work,  and  that  entailed  much  more 
strengthening  of  the  bows  and  sides  as 
the  ice  to  be  dealt  with  became  more 
formidable.  The  shell  plating  must  be 
considerably  increased  in  small  boats,  and 
still  more  so  as  the  vessels  increased  in 
si/e.  Additional  stringers,  stronger  deck*;, 
and  a  liberal  addition  to  the  number  of 
bulkheads,  transverse  and  longitudinal,  as 
well  as  many  pillars,  became  a  necessity 
to  prevent  the  constant  recurrence  of 
repairs. 

All  piping  should  be  kept  under  the  deck, 
and  the  fire  pipes  should  be  fitted  with 
hydrants  below  and  above  that  deck.  The 
boiler-rooms  must  be  well  closed  up,  and 
consideration  had  to  be  given  to  the 
disposal  of  the  ashes.  The  rudder  should 
be  arranged  for  easy  unshipment  afloat, 
and  should  be  of  large  area  and  immensely 
strong.  The  moving  paits  of  the  machinery 
and  the  shafts  must  be  extra  strong  and 
largely  in  excess  of  ordinary  practice.  On 
the  engines  it  was  preferable  to  have 
direct  steam  reversing  gear,  as  the  "all- 
round  "  type  was  a  very  heavy  tax  on  the 
engineers  when  the  ship  was  icebreaking. 

The  vessel  should  be  so  designed  that,  if 
possible,  she  could  be  tipped  to  replace  a 


propeller  blade  whilst  atloit.  The  captain  or  icemaster 
had  to  exercise  considerable  care  when  cutting  out 
vessels  fast  in  the  ice,  and  the  procedure  was  to  pass 
across  the  bow  and  then  the  stern  of  the  fastened  ship. 
Endeavours  should  be  made  to  crack  the  ice  in  some 
direction    towards     the    ends     of     the    vessel     before 


FIG.    2.      APPARATUS    I\    USE   AT   HfilACHY    HEAD    LIGHTHOUSE. 


The  rotating  apparatus  is  almost  identical  with  that  employed 
at  the  Lizard  Lighthouse. 
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VERTICAL   SLIDING   WATER-TIGHT   DCOR   OX   THE   STONE- LLOYD   SYSTEM. 

As  fitted  in  the  Imperial  Mail  Steamer  "  Kaiser  Wilhelm  II." 
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passing  her  in  a  parallel  direction,  so  as  to  obviate,  as 
far  as  possible,  all  chances  of  crushing  the  steamer's 
sides. 

Among  other  vessels  described  by  Mr.  Gulston  was  the 
famous  icebreaker  Baikal,  running  on  Lake  Baikal,  in  the 
centre  of  Siberia.  That  vessel,  he  remarked,  was  built  to 
connect  the  eastern  and  western  ends  of  the  Siberian 
Railway,  which,  as  they  knew,  made  a  continuous  railway 
from  Ostend  to  Vladivostock  in  Eastern  Siberia  and  Port 
Arthur  in  Manchuria.  The  distance  of  the  ferry  across 
the  lake  was  52  miles.  The  Baikal  was  built  on  the 
Tyne.  The  hull  was  completely  erected,  marked,  taken 
down  and  shipped  inside  of  six  months,  and  2.700  tons 
weight  in  6,(;oo  packages  had  to  be  transhipped  across 
Siberia  by  boat  to  the  place  of  re-erection.  The  boilers, 
of  which  there  were  15,  had  to  be  kept  under  20  tons 
in  weight  for  transhipment  purposes,  and  even  those 
great  pieces  were  moved  in  sledges  by  the  aid  of  hand 
and  pony  power  from  the  railway  trucks  to  the  ship. 
f'Uring  the  winter  that  enormous  steamer  had  been 
at  work  she  had  proved  herself  to  be  most  successful  in 
keeping  the  service  open  under  diftkultics  of  ice 
navigation  *  that  were  unknown,  and  therefore  even 
unthou^ht  of,  during  her  construction.  There  was,  of 
course,  no  knowledge  of  the  ice,  as  regards  navigating 
purposes,  on  Lake  Baikal  until  that  vessel  went  to  work. 

The  next  vessel  to  be  considered  was  the  Erwak^ 
built  for  Polar  enterprise,  as  well  as  for  icebreaking  in 
the  Baltic.  The  speed  of  the  Enuuk  through  24  inches 
of  solid  ice,  with  6  to  12  inches  of  snow  on  it,  was  9  knots 
an  hour,  and  she  could  charge  and  demolish  packs  of  ice 
20  to  35  feet  thick.  In  Polar  ice  the  speed  had  to  be  kept 
at  about  from  2i  to  3I  knots  per  hour,  as  one  was  apt  to 
lose  control  of  the  vessel  in  that  enormous  ice,  and  the 
local  shocks  became  very  severe  when  she  was  charging 
about  at  her  own  "  sweet  will  "  amongst  the  Paheocristic 
ices.  She  had  proved  herself  to  be  of  enormous  use  on 
her  station  on  the  Baltic  coast  of  Russia,  where  she  could 
negotiate  any  ice  and  could  safely  bring  out  of  danger 
all  steamers  that  she  went  to  assist.  Indeed,  in  one 
eeason  she  r.  scued  and  assisted  shipping  of  over 
;(f2,ooo,coo  value,  and  in  another  winter  she  salved  the 
Russian  battleship  Grand  Admiral  Apraxine,  of  £750,000 
value. 

With  the  Ermak  in  the  B.iltic  there  was  no  difficulty. 
in  Russia  putting  her  fleet  to  sea,  which  usually  wintered 
at  Kronstadt,  a.s  the  Ermak  could  easily  guide  them  to 
open  water  should  the  necessity  aiise,  and  there  was 
nothing  to  prevent  that  ve>sel  herself  being  made  into 
an  armed  cruiser. 

WATERTIGHT    BULKHEAD    DOORS    IN    SHIPS. 

The  equipment  of  the  German  liner  Dentschland 
with  a  complete  system  of  watertight  bulkhead 
doors  on  the  Stone-Lloyd  system,  calls  attention  to 
an  important  development  designed  to  render  ships 
practically  unsinkable. 

In  the  event  of  a  collision  or  other  accident  causing 
an  inrush  of  water,  it  is,  of  course,  a  sif]e  qua  noti 
that  bulkhead  _doors  should  be  capable  of  instant 
closing. 

Fast    failures   of    bulkhead    doors    have    arisen,    in 


almost  every  case,  from  the  length  of  time  required 
to  effect  the  closing  at  the  critical  moment.  Hitherto 
the  doors  have  had  to  be  closed  individually  and 
mostly  by  hand.  In  cases  where  they  were  controllc<l 
by  mechanism,  the  incompleteness  of  this  mechanism 
caused  the  firemen  and  others  working  below  the 
water-line,  through  dread  of  being  shut  up  in  a  flooded 
compartment,  or  maimed  by  the  unexpected  descent  of  a 
water-tight  door,  to  prop  the  doors  open  with  wedges, 
thus  rendering  them  useless  in  an  emergency.  The 
new  system  alters  all  this.  The  watertight  compart- 
ments of  the  Dcutschiand  have  no  less  than  twenty-four 
watertight  doors,  which  are  worked  simultaneously 
from  the  bridge.  A  few  seconds  after  the  operation 
has  been  signalled  by  a  warning  bell,  the  whole  of  the 
doors  can  be  lowered  by  the  officer  in  charge.  At 
the  same  time  a  mechanism  is  provided  by  which 
anyone  imprisoned  in  one  of  the  compartments  is 
able  to  raise  the  door  temix)rarily  for  his  escape  by 
lifting  a  lever.  It  then  closes  automatically.  Should 
the  officer  fail  to  close  the  bulkheads  it  is  claimed 
that  any  inrush  of  water  would  automatically  effect 
the  closing  of  the  doors  in  the  compartment  or  com- 
partments affected  ;  also  that  in  the  event  of  accident 
to  the  mechanism  of  the  system  itself,  all  the  doors 
would  close  automatically. 

As  fitted  in  the  Norddeutscher  Lloyd's  mail  steamer 
Kaiser  IVilhelm  II.,  and  illustrated  on  the  previous 
page,  the  installation  consists  of  a  hydraulic  pressure 
main  running  the  whole  length  of  the  ship,  the  pressure 
in  which  is  maintained  by  means  of  an  accumulator 
charged  with  compressed  air  and  water  by  pressure 
pumps,  one  of  which  pumps  air,  and  the  other 
water,  drawn  from  a  tank,  into  which  the  exhaust 
from  all  door  cylinders  is  connected.  The  pump, 
tank,  and  accumulator  are  placed  above  the  water 
line,  thus  ensuring  the  closing  of  the  doors,  even 
should  the  compartment  containing  the  pump,  etc., 
be  flooded.  Instead  of  an  accumulator,  pressure 
may  be  taken  from  another  source,  such  as  from  the 
feed  pumps.  The  accumulator  supplies  pressure, 
by  means  of  a  main,  to  the  bridge,  from  where  it  is 
diverted  by  means  of  a  fourway  cock  into  two  other 
mains,  used  respectively  for  opening  and  closing  all 
doors,  by  operating  the  valves  accordingly,  and  supply- 
ing pressure  to  the  hydraulic  cylinders.  An  exhaust 
main  is  connected  to  all  the  hydraulic  cylinders, 
and  discharges  into  the  tank  from  which  the  pressure 
pump  supplies  itself. 

The  working  of  the  system  from  the  bridge  is  effected 
by  means  of  a  small  dial  with  two  handles,  one  for 
closing  and  one  for  opening  the  bulkhead  doors.  The 
handle  effecting  the  closing  of  the  doors  from  the 
bridge  is  secured  by  a  small  wheel,  which  must  be 
unscrewed  before  the  handle  can  be  moved.  This 
proceeding  occupies  twenty  seconds,  and  sets  a  warning 
electric  gong  ringing  over  every  door.  Immediately 
the  handle  is  released  it  is  moved  to  the  left,  by  means 
of  which  pressure  is  put  on  the  main,  reversing  the 
controlling  valves  and  admitting  pressure  into  the 
cylinders  operating  the  doors. 
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BY 

GEOKGE   ARMISTEAD. 

The  previous  articles  dealt  with  the  work  of  the  Fire  Prevention  ~  Committee,  and  the 
principal  English  made  fire  appUances,  as  well  as  some  important  foreiejn  engines  and  fire  escapes 
shown  at  the  Earl's  Court  Exhibition. — Ed. 


FIRE    CALL    SYSTEMS; 

IN  group  3— Fire  Calls — the  gold 
medals  fell  to  the  General  Elec- 
tric Company,  Ltd..  the  National 
Telephone  Company,  Ltd.,  the 
Siemens  Electrical  AppHances  Com- 
pany, Ltd.,  and  Messrs.  Siemens 
and  Halske.  BerUn.  '^ 

The  exhibits  of  the  General  Electric 
Company,  Ltd.,  included  apparatus 
of  British  design  and  manufacture 
throughout. 

Their  "  Annunciator "  switch- 
board in  fig.  I,  is  specially  con- 
structed for  installation  in  central 
fire  stations.  Among  its  principal 
advantages  may  be  mentioned  a 
discriminating  buzzer  for  the  purpose 
of  distinguisliing  between  real  and 
accidental  calls;  it  is  also  fitted  with 
a  complete  set  of  telephone  apparatus 
enabling  the  station  to  call  up  any 
office  or  department.  All  the  parts 
are  accessible  for  examination  when 
required. 

A  watchroom  type  of  switchboard 
has  been  constructed  by  the  Company 
to  the  latest  London  County  Council 
specification.  This  apparatus,  in- 
tended for  fixing  in  fire  station 
watchrooms,  is  provided  with  an 
**  on  "  and  "  off  "  switch,  push 
button,  and  name  plate  for  each 
fireman,  and  by  arrangement  of 
the  connections  it  admits  of  the 
whole  staff  being  called  out  or  only 
individual  members. 

For  street  use  a  post  is  provided, 
as  shown  on  page  158.  This  consists 
of  a   locking  pull  to  be  operated  by 


'  ANNrN'CL\TOH       SWITCHBOARD   OF    THE   GENERAL 
ELECTRIC   COMPANY,    LTD. 
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the  public,  and  also  a  complete  telephone  set 
communicating  with  the  station,  so  that  the  Brigade 
can  at  once  proceed  to  the  fire  without  losing  time 
in  calUng  at  the  point  of  alarm  for  instructions. 

Another   post   of  somewhat    similar   type   is   fitted 
with    plug   holes    for   plugging   a    portable    telephone 


HG  3. 


FIG.    2.      PORTABLE    TELEPHONE    APPARATUS    BY 
THE  GENERAL    ELECTRIC    COMPANY,    LTD. 

set,  to  be  used  only  by  the  fireman  c  '  policeman  on 
duty.  This  portable  telephone  apparatu ;  is  illustrated 
in  fig.  2.  It  is  of  the  collapsible  type,  and  is 
carried  by  the  fireman  on  his  belt.  This  type  of  post 
can  be  seen  in  working  order  at  Tottenham,  Finchley, 
Penge,  etc. 

An  ingenious  fire  and  police  alarm  system 
which  has  been  established  at  Liverpool,  was 
exhibited  by  the  National TelephoneCompany, 
Ltd.,  who  were  awarded  a  gold  medal  for 
their  exhibit.  Under  this  system  street 
alarm  boxes  are  fixed  (to  sides  of  buildings, 
or  other  suitable  places)  in  all  the  im- 
portant parts  of  the  city,  and  connected 
with  the  nearest  district  police  office.  From 
each  of  these  boxes  six  automatic  alarm 
signals  (having  any  meaning  which  may  be 
desire'l)  can  be  sent  ;  for  instance,  "  Patrol 
Wagon,"  "  Horse  Ambulance,"  "  Fire," 
"  Serious  Fire,"  '*  Patrol  Waggon  B  "  (for 
cases  where  a  number  of  constables  are 
required),  and  "  Telephone,"  together  with  ■■ 
the  number  of  the  box  from  which  the  call, 
or  alarm  is  sent.  These  signals  are 
recorded  at  the  district  poUce  oflfice  by 
means  of  dashes  and  spaces,  printed  upon 
the  tai>e  of  a  recording  instrument  similar 
in  design  to  an  ordinary  Morse  telegraph 
inker.  In  each  box  there  is  a  visual  indicator 
to  notify  the  person  sending  the  alarm  that 
the  call  has  been  received.  This  indicator 
is  also  used  (by  reversmg  the  colour  from 
red  to  white)  to  attract  the  attention  of  the 
constable  on   the    particular  beat  in  which 


FIG.   4. 


FIG.    5. 

Clock  (fig.  3),   Morse  Inker  (fig.  4),  and  Alarm  Box  (fig.  5) 
used  in  the  National  Telephone  Company's  system. 
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1. 1  \\illii|i;i\Mi  milil  mI';i->«-'I  I'V  -i  Mi:i-*t«r  k«-y.  I  he 
i.|.|iil  nt  Nil-,  i-^  •!•)  tli;it  III'-  iHTv.ii  tMvinj/  iIm-  ahirrn 
I  .ill  III-  ii.ni-'l  il  iii-i  i-^iiir\-,  llii-  kry  JH-iii^'  »it:iin|K-«l  with 
.1  iiiiiiilii-i.  .iii«l  it  H'mimI  ki-jit  to  uhoiii  it  \\i\s  ir^siicd. 
Iinnji-  iIh-  l»nx  aif  tin-  six  handir^.  nr  !«-v<-rs,  i-ach 
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with  I  hi-  m^imI  n*<|iiin<l  uni^t  \n'  jmilcMl  down.  This 
•^r{r^  ihi-  iiiri  haiiiMii  n!  t lif  liox  ill  iiintinii,  ainl  causes 
ihi-  iii|iiii«m|  sijjiial  ami  Im»x  nuinluT  to  l»c  printed  on 
ihi-  la|H-  111  till-  iiinrdiiiK  iiistniment  at  the  district 
|iiilii  r  iilhir,  aJM)  the  tiiite  at  which  tlie  sij-nal  is  given. 
(Str  lii^un-^  \,  -I  ami  ^.) 

\\\i'  ahiiiii  t)(<x.  liK.  5,  CdUiprises  cast-iron  l>ox 
littid  uilh  11)11  haiiiMni,  hix  transmitting;  levers  and 
and  a  tilr)ih(iiif  srt.  I'he  ntatiiiii  outfit  comprises  a 
.NhiiM    ii'lt-^'i.ipli  Hike!    with  time  .stamp,  and  a  clock. 


'Jit-  :  and  j.     l):*s  irjKvr  acts  a>  c  receiver,  the  dashes 
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TWO    NOTABLE    FIRE    ALARMS. 

A I ; ' .  t :.  •■  r  J  r  /ir.i  n  vr- :  :' va :  u re  was  t  he  Pearson  Fi re 
.Whir..  S ;.-:..- r. .  v. :. : c h  \  y  i h».-  way .  has  recen 1 1  y  I >een 
;r:«-';i;i«-^:  a!  \i.\-  M^.n-i-.n  House.  rn<Ier  this  system 
.t  .-  ;i'.'.v-ary  ir.  ;  r-  f  ::::;:.'  a  liuildinc;  to  provide  a 
i.iimi.er  iji  'lut'.n.^'tic  :'.»int-,  r>r  thermostats  which 
■.-.T''  !ix*.d  1!]'  n  '. r  ar'..un«l  the  ceiUng,  each  thermostat 
i.'A.-rine  a  -siperi'cial  art-a  I'-p  to  400  square  feet. 
I-«»rtlii>i»uri'<,--th»-\v».ll-kn'»wn  "  Schopi>e  "thermostat 
i">  '-m  J 'loved,  the  company  having  secured  the  sole 
rij^hts  in  this  invention  for  the  United  Kingdom  and 
thir  (V.lonies.  A  i»air  of  wires  running  throughout 
the  huilding  connect  up  the  ditlerent  thermostats  with 
the  automatic  transmitter,  which  is  placed  at  or  near 
the  street  entrance  of  the  building.  A  main  circuit 
toiinects  the  transmitter  with  the  central  oftice  i)r 
lire  brigade  station.  An  accidental  breakage  of  the 
wire  is  recorded  by  a  special  signal,  so  that  the  system 
not  only  guards  the  building  in  which  it  is  installed, 
but  aliio  automatically  guards  its  own  elhciency. 

Tlic  Siemens  Electric  Appliances,  Ltd.,  were  also 
awarded  a  j.;old  medal  for  their  Automatic  Fire  Alarm 
System.  The  action  of  their  automatic  alarm  depends 
upon  the  expansion  <^f  a  liquid  in  a  thermometer  shaped 
tube,  which,  at  a  pre-arranged  temperature,  bursts  the 
glass  bulb.  Their  alarm,  which  is  designed  for  both 
open  and  closed  circuit  working,  is  enclosed  in  a  per- 
forated metal  cap  and  may  l>e  fixed  in  any  convenient  spot. 
In  the  automatic  alarm  designed  for  open  circuit 
working,  the  glass  tube  in 
its  normal  position  keeps 
a  spring  from  touching  a 
lower  c<intact,  but  as  soon 
as  the  bulb  bursts,  the 
spring  is  released,  the 
circuit  closed,  and  one  or 
more  alarm  bells  actuated. 
In  the  automatic  alarm 
suitable  for  closed  circuit 
working,  on  the  other  hand, 
the  bulb  of  the  glass  tube 
presses  two  springs  to- 
gether, so  that  a  current  is 
always  flowing  through 
the  circuit.  With  the 
bursting  of  the  glass  bulb, 
the  main  circuit  is  broken, 
and  :in  alarm  given  on 
one  or  more  bells. 

It  is  claimed  for  the 
cUised  circuit  that  it  is 
superior  to  the  open  circuit 
system,  in  so  far  as  a  con- 
stant control  is  kept  over 
the  whole  installation.  In- 
dicators are  also  connected 
I' '  their  >ystem  it>  show*  in 
which  part  of  the  building 
an  alarm  has  been  given. 
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I  MATERIALd    OF     CONaTltUOTION, 

This-  subject  is  one  upon  which  volumes  might  be 

written.     There   can    be    no    question    but    that    the 

section   of   the   Exhibition  in   which   were   shown   so 

i  many  samples  of  material  designed  to  render  outbreaks 

of  fire  presented  an  invaluable  object   lesson.     Gold 

medals   in    the   class   for   building   construction   were 

I  awarded  the  Columbian  Fire-Proofing  Company,  Ltd,, 

I  and  Millar's  Karri  and  Jarrah  Compan}'  (1902),  Ltd. 

The  exhibits  of  the  latter  company  were  designed 
^to  bring  to  the  notice  of  engineers  and  others  the 
IsuitabiHty  of  Western  Austrahan  Karri  {ettcatyplus 
[«iiiii?rsiVo/of)  and  Jarrah  {eticaiyptus  marginttta)  for 
i«ngineering  works,  street -paving,  and  all  other  pur- 
I poses  where  hard  wood  is  required.  It  is  claimed  for 
j  these  woods  that  they  possess  the  additional  merit 
[of  comparative  non -inflammability,  and  a  section  of 
La  Jarrah  pile  was  exiiibited,  which  had  been  in  use 
for  thirty  years  in  Bunbury  Harbour,  in  order  tti  show 
that  it  is  proof  against  the  ravages  of  the  sub- 
,  aqueous  attacks  of  the  teredo  or  those  of  the  white 
[aDl  above  ground.  Other  exhibits  were  designed 
show  the  utihty  of  these  woodi^  for  railway  work, 
\  especially  sleepers,  timbering  shafts,  wood- paving. 
[Hoofing,    etc. 

Fig.  6  shows  the  cross-cutting  of  a  huge  tree  to 
sleeper  length  for  South  African  railways.  Sleepers 
of  this  wood  were  used  for  the  Severn  Tunnel  through- 
lout* 

CLECTItlGAL    SArSOUARDa 

The  Simplex  Stetd  CuniUnt  Com|>any  exhibited  very 

attractfively    their   hreproof   system    of   conduits   and 

fittings    for   safety    electric    wiring,    the   arrangement 

admirably   illustrating   how   with    a   complete   system 

^  of  this  kind  the  whole  of  an  installation  may  be  readily 

[tested  and   inspected   throughout   by   the   removal  of 

■  inspection  covers.     The  tubes  and  ^ttings  are,  of  course, 

icombustible  and  fireproof.     On  a  board  at  the  side 

[were  shown  a  sub*station  code  box  and  six  thermostats 

f connected  up  by  Simplex  conduit  and  fittings,  illus- 

|ting    the   special    adaptability   of    this    system    for 

;tric   tire-signal  work.     The  conduits  are  made   for 


socketed  or  screwed  junctions,  and  are  euaraelltfd 
or  galvanised,  the  braze^i  condaits  or  tubes  being  used 
for  places  where  it  is  necessary  that  the  wires  are  required 
to  be  in  a  water-tight  encasement  and  watertight 
fittings  in  subways  and  such  places  where  moisture 
is  nearly  always  present.  A  switch  with  new  special 
mounting  miide  by  this  company  is  shown  herewith, 
together  with  an  inspection  cross-piece.  (Figs.  7 
and   8.) 


s 


FIG.  8.      INSPECnOX 
CROSS-PIECE, 

FIG,   7.      XEVV    SWITCH, 
WITH    SPECIAL    MOUXTIXG; 

We  have  only  been  able  to  take  a  cursory  glance  at 
a  few  of  the  more  important  e^xhibits,  but  enough  has 
been  said  to  indicate  the  valuable  nature  of  the  work 
done  by  the  International  Fire  Prevention  Congress, 
and  the  Exhibition.  The  question  of  fire  prevention 
and  extinctiuu  opens  up  more  problems  than  at  fir^t 
sight  appear.  Those  who  wish  to  pursue  the  subject 
are  advised  to  obtain  the  ofticial  report  of  the  Congress.* 
It  includes  many  vahiablc  papers  by  EngUsh  and 
foreign  experts,  edited  with  conspicuous  abihly  and 
admirably  arranged  for  reference. 


*  "'  The  Official  Congress  Report.*'  with  an  Intro- 
duction by  Edwin  O.  Sachs.  Pubhshed  for  the  British 
Fire  Prevention  C43mmitt€€  by  Tht  Public  Health 
Engin€4r. 
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For  Apprentices  and  Pupils. 

A  carefully  devised  scheme  has  been  issued  by  the 
Educational  Committee  of  the  North-East  Coast 
Institution  of  Engineers  and  Shipbuilders,  comprising 
regulations  for  apprentices  and  pupils  which  it  is  hoped 
may  be  generally  adopted.  By  way  of  an  immediate 
inducement  for  youths  to  voluntarily  undertake  "  the 
severe  discipline,  self-denial,  and  hard  mental  work 
entailed  by  systematic  study  "  in  the  higher  branches 
of  their  profession,  the  scheme  attaches  increased  pay 
to  certain  educational  qualifications.  Times  have 
changed.  The  pursuit  of  knowledge  had  its  own 
reward  for  some  of  us,  but  in  these  days  students  must 
have  everything  made  easy  for  them,  and  we  must  als<> 
give  them  monetary  inducements  to  go  in  and  win. 
At  the  same  time  the  principle  of  "  payment  by 
results  "  is  involved  in  this  scheme,  and  while  it  will 
materially  help  the  industrious,  it  will  automatically 
point  out  triflers. 

Do  We  Work  Hard  Enough? 

This  is  a  question  which  is  borne  in  upon  us  after  a 
perusal  of  the  clever  series  of  articles  lately  concluded 
in  the  Times  on  the  Industrial  Conditions  in  Germany. 
Germany's  success  in  commerce  may  be  summed  up 
in  the  one  word — "  work."  A  singularly  soUd  and 
stable  edifice  has  been  built  up  by  work — ^not  in  one  or 
two  directions,  or  by  one  or  two  classes,  but  work  all 
round  and  from  top  to  bottom,  from  the  Kaiser  to 
the  workshop  apprentice.  The  Government  has  alw^ays 
kept  in  view  the  duty  of  fostering  industries,  and  the 
manufacturers  have  pushed  resolutely  forward,  point 
by  point,  taking  advantage  of  everything  that  might 
help  them.  The  workmen  have  a  less  easy  time  than 
English  workmen,  and  more  to  pay  for  a  good  Uving, 
but  as  regards  actual  well-being,  the  Times'  com- 
missioner has  no  hesitation  in  saying  that  in  the  mass 
they  are  better  off.  The  difference  is  due  partly  to 
the  habits  of  the  people  and  partly  to  the  institutions 
for  preventing  destitution,  among  which  the  Poor  Law 
system  and  the  State  insurance  are  the  most  important. 
Do  we  work  hard  enough  ?  It  is  a  pointed  question, 
and  one  which  would  seem  to  call  for  a  great  social 
preacher  who  would  talk  common  sense  to  our  working 
men.  and  make  them  realise  that  the  individual  makes 
the  State,  and  that  each  owes  it  to  the  State  to  do  his 
full  share  in  the  work  of  the  world. 

The  New  Year. 

Turning  from  the  shortcomings  suggested  by  these 
articles,  and  putting  aside  the  ever-present  doldrums 
associated  with  our  national  drink  bill,  we  can  turn 
with  reUei  to  the  expansion  of  our  foreign  trade. 
While  stump  orators  are  trying  to  persuade  us  that 
the  British  Empire  is  practically  moribund,  out  come 
the  Board  of  Trade  Returns.  There  is  no  hysterical 
shrieking  or  playing  of  brass  bands.  John  Bull, 
informed  that  the  "  foreigner  "  has  "  grabbed  his  trade." 
calmlv  produces  a  blue  ix)ok,  makes  no  comment,  and 
leaves  the  man  in  the  street  to  judge  for  himself. 
It  is  shown  that  during  Icist  year  the  value  of  the  goods 
imported  amounted  to  ;^5  42,906. 325,  as  against 
£528. 391, 274,  an  increase  of  ;fi4,5 15,051,  or  27  per 
cent,  of  produce,  and  of  manufactures  exported  duriuR 
that  period  the  value  was  £290,890,281,  an  increase 
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over  1902  of  £7,466.^1$,  or  2b  per  cent.  The  exports 
of  foreign  and  Colonial  merchantlise  have  also  increased 
£3,742,222  to  £69,557,035,  making  the  aggregate 
valtie  of  the  foreign  trade  of  the  countr)^  ^902.8^3,641, 
Surt^y  tins  will  serve  to  discount  some  of  the  pessi- 
nnstic  utterances  of  the  time,  and  admit  a  cheerful 
anticipation  of  our  operations  in  the  New  Ye.-*!, 

Belfast  Shipbulldingr. 

Our  congratulaiiuns  are  offered  to  Messrs.  Harland 
and  Woltf  on  their  record  year,  an  account  of  which 
wiU  be  found  ekewhere.  It  is  interestmg  to  note  that 
the  increase  in  the  output  of  the  engine  workii  hns 
kept  pace  uith  that  in  the  shipbuilding  yard,  the 
j.'r  ind  total  l>eing  iOo,4u*J  i.h.p.  This  includes  the 
n^ines  for  the  battleship  King  Edward  VI L  The 
j^revious  year's  figures  (which  included  the  engines  of 
H.M.S,  Qtu\'ij)  showed  a  total  ol  60,200  i*h.p.  Last 
year,  therefore,  gives  an  increase  of  40,200  h.p..  or 
titi  per  cent,  over  1902,  Messrs.  Harland  and  Wolff 
have  sho\HTi  themselves  such  adepts  at  l>eating  their 
own  records,  that  we  shall  lo<jk  forward  to  their  next 
year's  record  with  a  hvely  interest-  A  statement 
has  been  published  to  tlie  effect  that  the  firm  have 
already  received  an  order  for  a  vessel  exceeding  the 
Baltic  in  size,  but  it  has  received  official  contradiction. 

The  Second  Hoselj  Commissloii 

We  are  now  awaitmg  with  interest  the  report  of  the 
Musely  Commissioners.  Mn  Mi>sely  recently  gave 
tlic^  following  account  of  the  American  tour  to  an 
^Hinlerviewer :  We  spent  ten  days  in  New  York, 
^Euid  then  visited  Wiislnngton,  where  President  Rooae- 
^^kelt  gave  us  a  reception  and  a  most  excellent  speech  ; 
^HHampton  coloured  schools,  Baltimore,  Philadelphia. 
^■^ew  Haven,  Niagara,  Chicago,  and  Indianapolis, 
■^where  our  patty  split  up.  Some  went  further  w^est  to 
California,  wliile  a  considerable  portion,  mcluding 
yself,  worked  back  east  to  New  York,  visiting  Dayton 
d  Pittsburg,  Ohio,  on  the  way.  At  every  town 
unmittees  met  the  delegates  at  the  stations,  formed 
them  into  groups,  and  conducted  them  to  the  various 
educational  institutions.  As  a  consequence  they  saw 
he  maximum  of  work  with  a  minimum  of  exertion  and 
rasie  of  time.  W'ithout  anticipating  the  report  of  the 
ielegates,  I  tliijik  I  may  say  that  they  have  brought 
!ome  \'ast  stores  of  knowledge  as  to  what  is  moving 
he  United  States  in  its  upward  movement  of  industrial 
osperity,  and  that  educationally  they  have  accu- 
ulated  a  vast  amount  of  knowledge,  which  should 
of  great  interest  to  the  nation. 

\Ut  Wicksteed  on  Thorough  Draughtsmanship. 

The    President    of    the     In.-^titution    ot    Mechanical 

engineers,  whose  article  on  the  Evolution  of  the  Chain 

appears  in  another  part  of  the  magazine,   is  a  great 

'  eUever    in     thorough     draughtsmen.     On     a    recent 

ccasion  he  remarked   that    draughtsmanship   was   the 

B  C  of  mechanical  engineering.     He  knew  of  many 

aughtsmen  trained  in  Leeds  who  had  gone  to  Russia, 

jlo   France,   and   the  ITiiited   States,   where   they  were 

^etting  50  per  cent,  higher  salaries  than  professors  in 

shops    where   at    least    half    a    dozen    professors    were 

engaged.     If   men   could   afford   to   give   their  sons  a 

ar  years'   course  at  a  university,   by  all  means  let 

hem  do  so,  but  let  that  course  be  followed  by  at  least 

two  years*  course  m  draughtsmatiship.     If  that  were 

Qe.    the  student   would    be   a   better  draughtsman, 

iit  the  man  who  spent  four  years  learning  mechanical 

lughtsmanship  would  be  a  better  man  than  he  who 

tliad  only  spent  four  years  studying  at  college. 
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The  Chicago  Fire. 

Although  the  terrible  theatre  fire  at  Chicago  has 
been  shown  to  have  arisen  tlirough  a  falhng  spark 
from  a  movable  electric  arc  lamp,  it  by  no  means  follo>*^ 
that  the  holocaust  can  be  laid  to  the  charge  of  elec- 
tricity. Indeed,  the  apphcation  ot  the  electric  lumi- 
nant  has  unquestionably  minimised  the  risk  of  fires 
m  theatres.  A  fireproof  curtain  that  faileil  to  act 
and  exits  that  refused  to  open  were  chiefly  at  fault, 
and  the  whole  sad  affair  should  bnng  home  to  some 
of  our  London  managers  the  fact  that  too  much  atten- 
tion cannot  be  given  to  the  comparatively  small 
details  that  go  to  make  up  safety.  Little  things  are 
often  sufficient  to  cause  great  conliagrations.  The 
tire  at  Exeter  Theatre  in  the  JubUee  year,  when  two 
hundred  people  perished,  is  a  case  in  point,  A  broken 
window  caused  a  current  of  air,  which  brought  a  jx>rtion 
of  the  scener\'  into  contact  with  an  insufficiently  pro- 
tected gas  jet.  The  place  was  very  soon  a  roanng 
Jurnace.  and  in  twenty  minutes  the  roof  fell  m. 
The  loss  of  hfe  w*as  largely  owing  to  inadequate 
exits,  and  this  is  where  we  think  attention  might 
with  advantage  t>e  given  in  some  of  our  London 
theatres. 

The  Late  Sir  William  Allan,  M.P. 

A  man  of  striking  personality  and  character  has 
been  lost  to  the  engineering  world  in  the  person  of  Sir 
Wilham  Allan.  His  views  on  the  lx>iler  question 
were  of  a  pronounced  order,  and  the  hghttng  instincts 
which  carried  liim  tlirough  the  American  Civil  War 
stood  him  in  good  stead  in  the  House  of  Commons, 
Self-made  and  self- reliant,  he  was  emphatically  a 
man  to  admire.  Like  so  many  other  hard  workers, 
he  found  time  to  give  to  unexpected  pursuits,  and 
there  was  a  poetic  side  to  his  nature  which  rendered 
him  intensely  human.  A  notable  saying  of  the  late 
knight  was.  that  the  world  had  been  his  chief  educator, 
and  men  liis  books. 

Is  Business  System  Overdone? 

One  hears  so  much  alwiut  system  in  these  days 
that  it  comes  almost  as  a  shock  to  realise  that  it  may 
be  sometimes  nverd<me.  lilr.  Jolin  Calder  has  been 
writing  in  one  of  the  American  journals  on  "  The 
Use  and  Abuse  of  System,"  and  there  are  several 
rules  in  regard  to  office  and  shop  routine  wliich  he 
recommends  managers  to  observe  irrespective  of 
the  class  of  work  done.     They  are  as  follows  : — 

1.  Have  a  system  definite  and  business-Uke  in  all 
departments. 

2.  See  that  a  broad  view  of  the  subject  is  taken, 
and  provision  made  for  properly  dovetailing  the  depart- 
mental s>^  terns. 

3.  Make  the  connection  clear  to  all  concerned  by 
using  graphic  charts, 

4.  Have  as  iiUU  system  and  as  few  forms  as  possible. 
Make  them  a  means,  not  an  end.  There  are  many 
needless  items  which  are  perpetuated,  on  card  indexes 
and  busmess  forms  to-day,  in  some  systems. 

5.  Prune  and  pare  the  system  till  it  gives  economy, 
accuracy,  and  despatch  in  sales  and  manufacture, 

6.  Be  always  on  the  outl(X)k  for  improvements  but 
discriminating  in  adopting  them. 

It  is  emphasised  that  a  system,  like  the  plant  itself, 
is  worth  no  more  than  it  can  earn  All  money,  brain 
friction,  and  worry  expended  beyond  this  point  are 
thrown  away.  Dead  uniformity  and  absence  of 
scope  for  indi\idual  initiative  are  not  necessarily 
factors  in  securing  what  are  the  sole  justification  for 
special  outlay  on  system — economy,  accuracy,  and 
despatch  in  sales,  manufacturing,  shipping,  and  installa- 
tiooi 
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QRKAT    nillTAINi 

TRIALS  nf  li.ittk'sUips  rJuriiiK'  tho  pdy,i  two  months 
liAvc  rr^iillt'd  m  most  case^  satistactnrily,  Tlie 
QtU'rft  rnrlv  in  Diui'tnluT  IjlhI.  at  an  cj^Iil  hours'  tull- 
p»wcr  trtiiK  attfiinril  a  Hpt*?*-!  nf  18*4  l<iujts.  The  revo- 
liitinnA  Avrragctl  1 1?>'4  MtarlxmnI  ami  1159  jiortjhe  fiross 
i,h,p,  |M*inK  ir.^5f».  1  hu  coal  t -unsu mption  worke<l  out 
i»t  I7'»lb.  |KT  unit  of  i^jwcr  per  hour. 

In  I)e»ct*mbcT,  tiw,  tht*  /Viwrr  of  Wales  underwent 
a  Iriiji  at  r»n<'-lihli  jhiwit  aflnming  a  speed  of  10*45 
knolH,  on  a  coaJ  consutnption  of  22  lb,  per  unit  of 
power  iwr  hour* 

Thi'  iiffu'tntn,  which  is  one  of  the  three  battleships 
of  (lie  prograninu*  of  ttit*  current  financiaJ  year,  was 
connnonrtHl  at  Devon  port  on  January  7  th, 

In  fhr  arnmurtMl  cniiner  class  I  here  are  several 
cotn]>letionH  U*  ri'port.  The  unhicky  Eurvahm  has 
III  h\si  lK*en  juit  into  commission,  ami  with  her  the 
whoh*  id  the  tVcs'w  cKxhs  of  the  pro^ramtne  td  iSg^-gH 
1.S  completr«l.  The  Eurvalus  !i;lh  Ki»ne  to  the  Auf^trahait* 
tttalion.  The  Monmaiiift.  *A  the  htttl  claims,  was  com- 
nnssuniecl  on  Decern Ixt  jnd  for  the  cruiser  squadron, 
the  lltfwtfh  of  the  same  class  htii!«tnig  the  pennant 
ii  wrrk  hiter.  In  Ni»veml»er  the  Brdford,  for  the 
Channel  fleet,  an^l  the  Ponc^ai  for  the  cruiser  squadron, 
were  also  lui!   into  commission. 

The  tnaU  cd  the  ( U^vitwaii  have  not  at  the  lime  ot 
writing  Iveen  com|>Ieter|.  hut  her  preliminary  runs  are       type  of  destroyers  built  by  Laird's  which  lias  completed 
rc|»4irtrd     tti     have    i^iven    satisfactory     results.     The      her  official  trials,  the  first  three  vessels  being  the /fcJ^«, 
ei^ht    ho  urn*    fulL  power   Inal   of    I  he   Suffolk  resulted      Arun^   and   Foyle. 
fiN     hitlowM :      Mean      revolutions — slarljoard,      ijS'i^ 

]»«>fl.  Jf^'^i    i.h,p.,  2^/14 s  :     coal  consumption,  2"i  lb.  FRAiie** 

pel  unit  of  ]Kwer  per  hour:  si>ec*l,  ^47  knots,  wliich  Progre^^   in   the   French   Navy  has   not    hwm 

%  the  lie^t    reconle«l  ii«hhI  for  any  ve^5sel  of  the  class.      marked  m  the  past   two  months.     The  event  of  tlw 

Hie  rei»ort  which  Kaintnl  stimr  pubUcitv  last  Octol^T,       greatest  importance  wai^,  of  course,  th_c  liunch  of  th< 


is  anticipated    that    she  will  develop  9.800  h.p.. 
attain  a  speed  of  2175  knots.     Her  lx>ilere  are  tcT^ 
of  tlie  modihed  Yarrow    ts^>e,  and  for  armament  sh^ 
wdl  carry  twelve  4-m.  quick-firers   and  twelve  simallcej 
guns. 

Contracts    for    thirteen    of    the    destroyers    of 
programme    1903-04    have    been    di\ided    as  follows: 
Messrs.  Palmer,  at  J  arrow,  will  budd  three,  the  5tt'tf/r>l 
Lire,   and    lfV<ir.   which  are    each   to   have   four   RecdJ 
boilers  ;    Messrs.   Hawthorn.  Leslie  and  Co,   will  bui]d| 
tluee.  the  Bnyne.  Doon  and  Kale,  which  will  have  fotirj 
modified     Yarrow     Ix^ders    each ;      Messrs.     Cammell» 
Laird  and  Co.  will  build   three,   the  Liffey,   Afoy,  andj 
Oust\  each  of  these  bejng  supphed  with  four  Laird*sJ 
water- tube   U:>ilers  :     Messrs.   Yarrow   will    build    two, 
the   Gttla    and    the   Garry,    each    having    four    Yarrow  1 
brjilers  :     while   Messrs.    Thornycroft   arc    building   the! 
Chalmer  and   the   Colne.     These  will   each   have   four^ 
Thomycrofi-Schultz     Uiilers.     Two     more,    at    ppeseni 
unnamed,  are.  it  is  understood^  to  be  built  by  Messrs. . 
J.   S.   White,   of  Cowes,   and  supplied   by   Ihem  wiltti 
White- Forster     l)oilers-  I 

The  official  trials  of  the  BlachwaUr,  built  by  Laird i 
Brothers,    have   been   completed.     On    the    full   speed  f 
trial   the   vessel   maintained   a   speed   for    four   hours' 
continuous  running  of  25-656  knots.     She  was  run  in  1 
fully  loaded  condition.     This  is  the  fourth  of  the  new 


(r»  the  edect  that  a  new  armoured  cruiser  of  the  Duke 
of  ltttt*hitfi;ih  type  was  to  l^e  built  at  Chatham.  %vas 
tit  Ihe  timt'  very  generally  discrcililcd.  The  officials 
at  the  dockvanl  have  now.  however,  been  infonned 
by  the  Adniiralty  that  such  a  vessel  is  to  l>e  built 
there,  oti  the  slip  which  \*ill  l>e  vacated  bv  the  Drtfon- 
xhtrif  dutiiin  rehruary.  No  vissel  of  4.^0  ft.  in  length 
hiiM  hr<«viou«ilv  l>ecn  attemptetl  at  Chatham,  the  450  ft. 
cd  the  Drvonsktte  having  l»ei?n  up  to  the  prestml  as 
rum  h  111  the  s\\\vi  lliere  have  licen  able  to  take.  The 
ai  nil  tilled  *  rtii*fT  }\\*%hHrfik  w;ts  launches!  on  January 
tuth,  the  IhKhcHU  of  Moniroisc  p*_'f forming  the  naming 
rereinony. 

Ihi*  lUnmvfiff,  a  thin!  class  cruiser  of  the  A  mr  thy  at 
i  Iftsw,  wim  launched  fniin  the  w»>rksof  Mcsssrs,  CaniroeU. 
I  iMrd  iind  Co»,  Ltd.,  of  Birkenhead,  on  )amiar%'  e>th. 
Thi^  ii  Uit»  limt   \fSN»el  to  leave  tr '  -mcc  the 

tttnalgi^mnlitm  of   the  iwi>  ttrm;*  Cli  niell  and 

Cci  imd  Lnmt  Itrt^.  Hie  Dtttmiym^\y  ^^i-wt  in  length, 
mu\    di»if»lftce!i    ji.ivio    lonis,     With    forvtvl    draui^ht    it 


biltleship  Pattit"  at  La  Seyne  on  December  17th. J 
\  vess**l  launched  is  not.  of  course,  a  vessel  completet" 
especially  in  the  French  Navy,  but  it  is  at  legist  a  sig 
of  progress,  and  as  such  i<  to  be  welcomed.  Th 
Pairze  is  of  the  Ref>t4bhaue  class.  459  ft.  in  length 
79!  ft.  beam,  and  2;\it.  draught.  She  displace 
14.037  tons,  and  is  designed  to  attain  a  s[>ee*J  ol  il 
knots,  with  engines  developing  t;,475  *^-P-  It  da 
not  apix'-ar  to  have  been  \-et  decided  as  to  what  boilcraj 
she  shall  l>e  providetl  with,  btjth  Belleville  and  Ni«  ' 
having  l*een  mentioned  m  this  connection. 

The  lioilers  tor  the  armoured  cruiser  ft^Ui  \IkK 
apf-iear  to  have  been  decided  upon,  a  modification 
the   grating   surface   in   the  Gu>'Ol   boilers   of   the  f*nl 
Temple  type  having  been  apprtjved   by   the 
of  Manne      The  l>iiler*  w^ll  be  twenty  in   n 

The  -^  '      n  commissioned  for  Ntr\; 

in  the   N 

The  .i.,mrr.,^  .t  r*  r  t>.^  iioishcd  oU  hcT  officlal  tn 
On  a  run  at  tuU  powder  of  eight  hours*  diiratiuti.  n 


c««a 


Naval  Notes. 


165 


ftt  Cherbourg  on  December  17th,  the  indicated  horse 
Ipower   developed    was   22,155,    o»"    1*655   above   what 
^was  required  of  her,  with  a  speed  of  2 10  knots.     The 
consumptittn  per  indicated  horse  power  per  hour 
1*83  lb»  at  the  rate  ot  34*5    lb.  per  square  fool  of 
kte  area.     The  working  of  the  engines  and  ot    the 
Otlers  of  the  Belle vdle  t)^e,  with  ecoHomi-sers^   fitted 
on  t>oard  of  this  ship,  is  reixDrted  to  have  been  perfect. 
The  France  Milt  tain-  states  that  the  French  Minister 
ol   Marine  intends   that  experiments  shall  te  carried 
aut  on  the  turrets  of  the  new  armoured  French  cruisers. 
iGlntri'  and  Condt',   similar  to   those  to  which  the  fore 
f  turret  of  the  Suffren  was  subjected  a  short  time  ago. 
I  On  the  <x:casion  of  these  new  experiments  oflicers  will 
[take  their  place  within  the  turrets  in  order  to  observe 
land  report  upon  the  shock  effects  produced  when  the 
|tiirrets  are  struck  by  the  shells  fired  upon  them.     It  is 
"known  from  experiments  on  shore  that  the  shells^  nntler 
Ithe   conditions    imposed,    will    not    be    able    to    pierce 
throuj^h   the  armour  of   the   turrets.     Officers   volun- 
teered,  but  were  not   allowed   to   be  wrthin   the   fore 
Iturret  of  the  Suffren  when  it  was  fired  uixm  by  the 
ins  of  the  Massena.     The  Giotrc  and  Cond^  are  siih 
It    Lorient,   where   they  were   budt.   and    where    the 
"jioin  has  recently  been  underjijoing  her  trials. 
Two   submarines,    the    Ludion    and    the    Estingeon, 
I  launched  on  January  7th  and  gth  respectively. 

OCfllliAMV. 

Of  the  ;^5.t 60,000  fur  nunrecurring  expenses  in 
||he  German  Navy  Budget  for  1904,  ^3,385.000  is  for 
shipbuilding,  and  include.s  the  following  items  : 
'A  fourth  and  last  instalment  of  ^113,000  each  for  the 
battleships  Braunschmeig  and  Eisass,  third  iastalment 
?^  £223,300  each  for  the  battleships  Preusscn  and 
'^Irsstn,  third  and  last  instalment  of  £264,000  for  the 

rge  cruiser  Roon,  third  and  last  instalment  of  £52,300 

ach  for  the  small  cruisers  Handiurg,  Bremen,  and 
^tflift,  third  and  last  instalment  of  £26,400  for  recon- 
itruction    of    battleships    of    the    Brandenburg    class, 

cond  instalment  of  £312,000  each  for  the  battleships 

'M"  and  "  N,"  second  instalment  of  £241,000  for 
Ihe  large  cruiser  Ersatz  Deidschiand,  second  instalment 
Df  £ti6.M5o  each  for  the  small  cruisers  "M"  and 
Ersatz  Mtrkur,  second  and  last  instalment  of  £72,000 

>r  reconstruction  of  the  large  cruiser  Kaiscrin  Augusta, 

ad  of  £57,500  lor  reconstruction  of  the  small  cruiser 

irene,  first  instalment  of  £124,750  each  for  the  batlle- 

jphips    "  O "    and    **  P/'    lirst    instalment    of    £58,800 

ch  for  the  small  cruisers  **  N,"  Ersatz  Alexandrine, 

nti  Meteor,  liret  instalment  of  £38.400  for  the  gunlx>at 
j^' C*   seccmd   and   last   instalment   of  £t  18,600   for  a 

urpedo-boat  division,  and  first  instalment  of  £148,800 

jr  a  second  torpedo-boat  dj%'ision. 

Not  a  little  satisfaction  has  been  felt  and  expressed 
by  the  German  pubhc  and  the  German  press  at  the 

npid  completion  of  the  second  class  cruiser  Hamburg. 

phe  keel  was  laid  in  August,  1902,  and  on  December 

15  th,   1903.   the  vessel   was  ready  for  commissioning, 

■On  her  trials  she  made  23-3  knots  with   11,000  h,p., 

exceeding  the  contract  speed   Liy   1*3   knots,   and   the 

Icon  tract  power  by  i,ooc3. 
RUSSIA. 
I  The  Franco-Russian  works  at  St.  Petersburg  have 
pecured  the  contract  for  the  engines  and  boilers  for 
the  new  Russian  ironclad  Andreii  Pervoivannui ; 
the  boilers,  twenty-five  in  number,  are  to  be  of  the 
~eUeville  type. 

According    to    reports    the    liatlleship    Tsateviich, 

her  way  out  to  the  Far  East,  accomplished  several 

iccellent   steaming   performances,    and   behaved   very 


well  in  bad  weather.  Between  Singapore  and  Port 
.Arthur  she  did  not  touch  at  any  port,  and  when  eighty 
miles  distant  from  the  latter  place,  succeeded  in 
getting  into  communication  by  wireless  telegraphy. 
Her  average  speed  for  the  whole  journey  was  10  knots, 
and  during  a  contmuous  run  of  fourteen  hours*  dura- 
tion she  maintained  a  sptied  of  18  •94  knots. 

It  is  announced  that  the  Ministry  of  Marine  has 
under  consideration  plans  for  a  new  type  of  armoured 
cruiser,  p<issihly  that  to  which  the  three  vessels  of 
this  year's  programme  are  to  belong.  The  displace- 
ment is  statetl  to  be  16,000  tons,  and  the  speed  22  knots. 
The  proposed  distribution  of  the  armament  is  note- 
worthy. Ail  the  6-in.  and  8 -in.  guns  will  be  placed 
in  ten  armoured  turrets,  and  the  armour  protected 
side  will  l>e  very  extensive.  The  vessels  of  this  tj'pe 
are  intended  for  service  in  the  Far  East. 

Five  new  torpedo  destroyers,   to  t>e  nametl   respec- 
tively   Gro::m,    Jivoy.    JivofUchy,    Jontky.    and   Jatk 
have  been  laid  down,  and  are  to  lie  hurried  forward 
with  all  despatch. 

UtilTlO  STATES, 

The  trials  of  the  Minm-  m  November  last  were 
interesting,  mainly  because  of  the  discussion  on  the 
merits  and  demerits  ol  the  Niclausse  tx>ilers  with 
which  that  vessel  is  fitted.  The  Maine  has  twenty  dour 
boilers  grouped  in  three  eights,  having  a  grate  surface 
^^  i*3.S5V  ft.  and  53,343  square  feet,  of  heating  surface. 
Her  engines  are  supposed  to  develop  17.348  h.p* 
On  the  trial  no  attempt  w^as  made  to  force  the  fires, 
and  the  committee,  which  was  present  during  the 
trial  to  observe  the  results,  reports  that  forced  draught  * 
IS  unnecessary^  and  undesirable,  and  should  never 
be  useil  for  boilers  id  the  class.  The  boilers  gave  no 
trouble,  no  ditficuUy  was  found  in  reaching  115  revolu- 
tions with  the  main  engines,  and  there  was  a  quick 
response  to  v^arying  demands  for  speed.  The  coal 
used  was  1,474  tons,  and  the  average  rate  of  combustion 
per  square  foot  for  the  run  north  was  i6'4>  lb.,  and 
the  average  coal  per  indicated  horse-j^ower  2*45  lb. 
This  was  not  satisfactory,  but  too  many  lM>ilers  had 
l>eeii  lighted  for  the  number  of  revolutions.  The 
Committee  insists  very  forcibly  upon  the  importance 
of  providing  fresh  water  for  all  types  of  water-tube 
boilers,  and  is  of  opinion  that  the  entire  arrangements 
of  the  distilhng  plant  and  of  the  feed  pumps  must  be 
altered  if  water- lube  boilers  of  any  design  are  to  be  a 
success.  Evaporators  should  not  be  crowded  into 
places  so  hot  tliat  men  cannot  give  them  the  attention 
they  demand.  The  boders  of  the  Maine  are  fine 
examples  of  mechanical  work,  and  will  require  the 
services  of  men  of  mtelhgence  and  mechanical  skill. 
The  committee  insist  that  the  quahty  of  the  pers,onnel 
is  oi  greater  importance  than  the  quantity,  and  that 
water-tube  boders  call  for  more  brain  work  and  less 
phy'feicat  effort.  Automatic  feed  devotees  were  in 
use,   but  the  Board  says  they  cannot  be  trusted. 

As  a  result  of  this  trial  it  Is  announced  that  the  Navy 
Board  have  decided  to  keep  to  the  Niclausse  boilers 
originally  designed  for  the  battleships  Virginia  and 
Georgia,  and  the  armoured  cruisers  Pennsylvania  and 
Colorado, 

Bids  have  been  sohcited  by  the  Navy  Department 
for  the  construction  ol  two  t3,ooo~ton  battleships, 
the  Mtisissipi  and  Idaho.  The  maximum  time  allowed 
for  the  completion  of  the  vessels  is  forty-two  months, 
I  have  already  given  the  main  features  ot  these  vessels 
in  these  notes,  and  it  is  unnecessary  to  repeat  them. 
The  engines  will  be  of  the  vertical  twin-screw  three- 
cylinder  triple  expansion  type,  fed  with  steam  by 
eight  water-lube  boilers  of  a  type  yet  to  be  decided 
upon- 
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Compound  Locomotives. 

Extreme  as  has  been  the  slowness  with  which  the 
compound  principle  as  apphed  to  locomotives  has 
come  into  use  in  Britain  since  its  modem  initiation 
by  Mr.  F.  W.  Webb  in  1882,  there,  at  last,  are  symp- 
toms— if  one  may  judge  from  appearances — that  the 
principle  is  to  receive  a  more  extended  trial  hence- 
forth than  it  has  hitherto  enjoyed.  So  far,  it  must  be 
admitted  that  the  London  and  North-Western  Railway 
and  its  late  chief  mechanical  engineer  have  enjoyed 
an  honourable,  if  regrettable,  solitude  as  regards  the 
compound  crusade.  Mr.  Webb  built  his  first  compound 
locomotive  some  twenty-two  years  ago,  completed  at 
a  cost  not  far  short  of  ;£  100, 000,  a  first  batch  numbering 
thirty  of  the  same  type  and  class  which,  as  express 
engines,  have  hardly  been  a  success  ;  and  then  con- 
structed four  successive  batches  of  forty,  ten,  ten,  and 
ten  of  express  locomotives  on  the  same  principle, 
but  of  different  dimensions,  all  having  three  cyUnders 
— the  first  three  of  these  batches  proving  distinctly 
efficient  and  useful.  He  also  built  a  number  of  eight- 
coupled  goods  engines  fo  his  three-cyhnder  compound 
design.  Then  he  suddenly  and  absolutely  abandoned 
that  design,  and  brought  out  instead  a  four-cyUnder 
system,  differing  in  virtually  every  main  respect  from 
its  predecessor.  It  is  now  represented  by  eighty  large 
express  engines  and  a  number  of  eight-coupled  goods 
locomotives.  That  practically  sums  up  the  history 
of  locomotive  compounding  on  the  only  British  railway 
that  has  systematically  carried  it  out  during  a  long 
term  of  years.  The  various  sporadic  experiments  on 
the  Lonclon  and  North-Western  Railway  with  different 
types  of  compound  tank  engines  may  be  neglectecJ  as 
not  germane  to  the  real  inwardness  of  the  present 
subject.  At  the  present  moment  there  has  been 
reached,  through  the  retirement  of  Mr.  Webb  and  the 
appointment  of  his  successor,  a  break  in  the  con- 
tinuity of  the  compound  chain.  That  is  to  say,  it 
is  not  yet  known  authoritatively  outside  the  secret 
places  of  the  Crewe  offices  whether  the  London  and 
North-Western  express  locomotive,  at  any  rate  of 
the  future,  is  to  be  compound  or  non-compound, 
and,  if  the  former,  whether  of  the  four-cylinder  or  the 
three-cyhnder  type. 

The  London  and  Nopth-Western  "Alfreds.'' 

It  may  reasonably  be  questioned  whether  Mr. 
W^ebb's  hnal  type  of  express  compounding  has  even 
yet  undergone  a  really  fair  test  in  actual  service.     The 


twenty  engines  which  comprise  that  class,  viz..  No. 
1941  "  Alfred  the  Great,"  and  nineteen  others  num- 
bered consecutively  up  to  1980,  were  still  in  course 
of  construction  when  the  Traffic  Department  issued 
the  much-discussed  order  that  every  London  and 
North-Western  express  should  be  piloted  if  its  load 
exceeded  "  17  coaches,"  reckoned  on  the  basis  of  a 
twelve-wheeler  representing  2  coaches,  an  eight- 
wheeler,  ij.  and  a  six- wheeler  or  four-wheeler  1 
"  coach,"  and  that  this  rule  should  operate  irrespective 
of  gradients,  speeds,  or  other  conditions.  Now,  an 
average  17-coach  train  on  the  London  and  North- 
Western  Railway  may  be  taken  as  weighing  about 
300  tons  empty,  or  30$  to  320  tons  including  passengers, 
staff,  luggage,  and  stores.  I  made  a  number  of 
trials  with  these  engines,  and  found  them  quite  able 
to  keep  time  with  "17  coaches  "  even  at  fast  bookings, 
but,  of  course,  I  had  no  chance  of  seeing  what  they  coukl 
do  with  heavier  loads  in  the  ordinary  service.  Nor 
has  it  been  possible  to  infer  from  their  performances 
in  association  with  a  pilot  engine  what  they  could 
have  done  unassisted.  Prima  facie,  it  is  difficult  to 
understand  why  these  more  powerful  four-cylinder 
compounds  of  the  "  Alfred  "  class  should  be  deemed 
incapable  of  doing  what  a  less  powerful  three-cylinder 
cortipound,  e.g.,  '  Jeanie  Deans."  used  to  accomplish 
day  after  day.  The  heating  surface  of  the  newer 
type.  1,557  square  feet,  was  manifestly  too  small  to 
keep  two  i6-in.  high-pressure  cylinders  adequately 
suppUed  with  *'  live  "  steam  at  200  lb.  pressure.  But, 
on  the  other  hand,  shortness  of  steam  did  not  appear 
to  be  exceptionally  common  in  their  case. 

New  Valve  Gear. 

Assuming  the  Traffic  Department's  order  for  piloting 
with  loads  greater  than  300  tons  behind  the  tender  to 
be  justified  by  any  ascertained  shortcomings  on  the 
part  of  the  new  locomotives — which  I  distinctly  <lo 
not  assert  as  the  result  of  my  own  experience — the 
question  would  naturally  arise  whether  these  elaborate 
and  costly  and  fine-looking  machines  could  not  by 
some  re-arrangement  of  design,  be  made  more  efficient. 
With  this  view.  Mr.  George  Whale,  the  new  chief 
mechanical  engineer  of  the  London  and  North-Western 
Railway,  has  tlevised  a  new  duplex  valve-gear,  which 
is  said  to  be  giving  results  enormously  superior  to 
those  obtained  with  the  original  gear.  The  special 
advantage  of  the  new  valve-gear  is  that  it  enables  the 
cut-off    to    be    varied    at     pleasure   in    each    cylinder 
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independently  of  the  other.     The  ability  thus  to  employ 
an  independent  and  ^hliferent  cut-off  when  this  shouhi 
5ieem  advisable  has  always  been  recognised  as  one  of 
the  most  valuable  features  of  the  de  Glehn    system 
of   compounding,     Mr.   Whale  employs   only  one  re- 
versing screw  with  which  bcith  the  high-pressure  and 
low-pressure  valve-ge^irs  can  be  worked  either  together 
or  separately,  the  variation  being  effected  by  means  oi 
ample  mechanical  modiftcations.     The  engine  selected 
br  experiment  with  the  new   vah'e-gear  is  No,    1952 
'  Benlxjw/*  one  of  the  **  Alfred  "  class.     This  particular 
agine  had  earned  a  certai:n  amount  of  celebrity  by 
Ihe  efficiency  and  regularity  with  which  she  ran  the 
'"ast  dining  express  to  and  from  Birmingham,  allowed 
125  minutes  for  the  1 1 3  miles  each  way.    On  one  occasion 
vhile  htted  with  the  ordinary  valve-gear,  she  made  the 
Bp  journey  in   exactly    121    minutes   under   my   own 
observation,    hauhng    a    load    reckoned    as    fourteen 
caches.     It   will   thus   be   seen    that   even   with    the 
Drigiual     valve-gear,     "  Ben  bow  '*     acquitted     herself 
reditably,  although  of  course  neither  was   the   load 
ily  heavy  nor  the  speed  specially  high.     But  during 
Kperiments  which  were  officially  made  between  Crewe 
and  Stafford   in  each  direction  with  the  new  valve- 
thc  superiority  of  her  working  was  remarkable. 
For   example,    taking   unaided   a   train   weighing   372 
^cms    behind    the    tender,    "  Benbow "    ran    from    the 
ITrewc  start   to  the  Whitmore  Summit,   lo^  miles,  in 
fHh  minutes,  averaging  34  miles  an  hour,  and  reaching 
maximum  speed  of  40,   whereas  with  her  original 
^^alve-gear.  tlie  10k  miles  occupied  2^  minutes,  averaging 
2^*6  railes  an  hour,  and  the  Itighest  speed  she  could 
Attain  up  the  bank  w^as  34.     The  w^ork  In  the  opposite 
iirection    is    less    noteworthy    because    the    so-called 
bank  **  is  so  very  easy  that  it  would  ordinarily  be 
regardetl  as  almost  a  level  stretch,  the  greater  portion 
"  eing  no  steeper  than  t  in  2,105  ^o  i  ^^  5^5*  ^^hile  only 
three  miles  immediately  preceding  the  summit  is 
\  steep  as  i  in  391  and  i  m  398.     Here,  also,  how- 
,  the  better  results  of  the  new  valve-gear  made 
liemselves  prominent,  the  average  uphill  speed  being 
[43  rades  an  hour,  and  the  maximum   52,  as  against 
|37-5  and  45  with  the  old  gear-     Moreover,  the  maximum 
pndtcated   horse-power,   w^liich   was  ^14.  one  way  and 
|j';6  thn  other  with   the  old  gear,  was  940  and  949 
trespectively   with   the  new.     These   hgures  speak  for 
fibemselves',  and  afford  reason  to  hope  that  with  the 
id  of  the  new  valve-gear  these  tine-looking  engines  may 
ere  long  be  able  to  prove  unwarrantable  the  reproach 
[that  they  are  unable  to  do  without  assistance  the  work 
f  for  which  they  were  specially  designed  and  built. 

The  Tri-Cylinder  Midland  Compounds. 

At  present  it  certainly  would  appear  that  the  Iri- 
^^linder  express  compounds  designed  and  built  by 
Johnson  on  Smith's  system  for  the  Midland 
iRailway  are  likely  to  prove  a  permanent  institution. 
(whatever  theoretical  objections  may  be  taken  to  the 
iplo>Tnent  of  lliree  cylinders  instead  of  four,  it  would 
fbe  unpractical  and  uuscientific  also  to  allow  undue 
[weight  to  these  in  the  face  of  the  result**  of  actual 
|€,xperience.  It  is  undeniable  that  much  of  the  disad- 
Ivantage  attaching  to  the  use  of  only  three  cyhnders 
Ks  maienaily  mitigated  when  the  driving- wheels  are 
Icoupled.  while  it  is  accentuated  when  the  different 
^pajFs  of  driving  wheels  are  worked  independently. 
ItIow  far  the  success  of  the  Midland  compounds  may 
tbe  due  to  the  fact  that  London  and  North-Westem 
practice  is  reversed  in  another  particular,  namely^ 
be  use  of  one  instead  of  two  high-pressure  cyhnders 


and  of  two  instead  of  one  low-pressure,  is  a  question 
upon  which  much  diversity  of  opimon  exists,  and  upon 
which  a  great  deal  may  be  said  Ixith  fyro  and  contra 
each  method.  What  seems  to  me  more  to  the  point, 
in  the  view  of  the  results  attained,  is  the  relative  pro- 
portion adopted  between  the  cubical  capacities  oi 
the  high-pressure  and  low-pressure  cyhnders.  In  Mr. 
Johnson's  engine  the  single  high-pressure  cylinder  is 
19  in.  in  diameter.  That  is  equivalent,  roughly,  in 
cubical  capacity  to  two  separate  cylinders  each  13  J  in. 
in  diameter  In  Mr,  Webl>'s  engines  there  are  two 
high-pressure  cylinders,  each  16  in*  in  diameter,  and 
two  low-pressure  2oi-in.,  while  Mr»  Webb  provides  a 
boiler  having  1,557  square  feet  of  heating  surface 
against  Mr.  Johnson's  io<>8  square  feet.  Thus,  Mr 
Webb  provides  somewhat  less  boder  power  with 
considerably  more  high-pressure  cyhnder  capacity.  It 
may  be  observed  that  Mr.  Johnson's  cyhnder  ratios 
approximate  those  with  which  M,  de  Glehn  has  achieved 
such  remarkable  success.  And  when  we  come  to  the 
practical  outcome  we  find  that,  whereas  in  the  London 
and  North- Western  case  it  has  been  deemed  necessary 
to  adopt  certain  stringent  hmitations  of  load  in  conse- 
quence of  complaints  made  of  unpuactuality,  in  the 
other  two  cases  we  see  the  engine  successfully  taking 
loads  hitherto  unheard  of  as  worked  by  one  engine  at 
anything  hke  such  high-lx)oked  speeds*  and  doing  so 
with  a  degree  of  success  that  appears  absolutely 
without  quahficationJ  It  is  legitimaie  to  hope  that 
as  altered  by  Mr,  Whale,  the  North -W^estern  compiiuniU 
may  yet  give  full  satisfaction*  Meanwdiile,  Mr,  Johnson 
may  be  congratulated  upon  the  success  which  has  from 
the  first  been  attained  by  the  engines  of  his  design. 
The  case  is  purely  one  of  judging  a  tree  by  its  fruits. 

The  North-Eastern  Colossus, 

The  enormous  "  Atlantic  "  engine  which  Mr.  WiUotl 
Worsdell  has  designed  and  built  at  Gateshead  for  the 
heavy  express  service  of  the  North  Eastern  Radway, 
could  not  be  got  ready  so  soon  as  was  anticipated. 
Owing  to  unavoidable  delay  in  obtaining  certain 
necessary  materials,  her  constractJon  was  materially 
retarded,  and  the  engine  did  not  come  out  until  just 
before  the  end  of  the  year.  The  principal  dimensions 
of  this  vast  engine  were  given  in  the  August  issue  of 
Page's  Magazine,  page  171.  and  it  will  doubtless  be 
remembered  that  they  represented  an  engine  far  larger 
and  heavier  than  any  other  of  the  four-coupled  class 
hitherto  seen  in  Great  Britain.  In  view  of  the  very 
^le  work  performed  under  my  notice  by  its  immediate 
predecessors,  Nos,  2101-21 10,  of  which  it  is  virtually 
an  enlarged  development,  there  seems  no  reason  to 
doubt  that  the  North  Eastern  "  Atlantic  "  wUl  afford 
someihing  hke  finality  in  the  lung  effort  to  secure  an 
engine  that  will  grapple  adequately  with  the  late^it 
requirements  of  the  North  Eastern's  heavy  express 
service.  Two  or  three  of  the  new  "  Atlanlics  *'  are 
now  out  and  are  taking  their  part  ver\*  satisfactorily 
in  the  ordinary  winter  express  work.  Tins,  however, 
manifestly  affords  no  true  test  of  their  capacity, 
which  will  not  be  thoroughly  brought  to  tnal  until  they 
have  to  take  their  part  in  running  the  very  heavy 
summer  expresses  of  the  coming  season.  These,  even 
since  the  introduction  of  the  "2001,"  "ioti/'  and 
'*  21 II  "  classes,  have  hitherto  required  the  occasional 
Tnje  of  an  assistant  engine,  but  it  may  reasonably  be 
hoped  that  Mr.  Worsdelfs  new  colossi  will  render 
piloting  a  mere  "  memory  of  the  past  "  on  the  North 
Eastern  Railway. 
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IT     was     predicted       here     last 
month    that    when    the  ship- 
building   returns     for      1903 
were    completed  it  would  be 
found    that    the  total   would 
probably  turn  out   as    much 
as     200,000     tons    short    of 
that      of      1902.       This,     of 
course,    referred   to   the  out- 
put of  the  United  Kingdom, 
I  wliich   is   now   seen  to  have 
I  been      1,409,630      tons,      as 
compared     with       i. 61 6. 235 
tons  in  the  previous  year — 
a   decrease    of  no   less  than 
206,605     tons,     which    is     rather  greater     than     our 
estimate.      It     is     evident      that     there    was    even 
more     inactivity      in       the      English      yards      than 
was    supposed,     for      the      Scotch      total     (on      the 
returns  of    the    Glasgow    Herald,    whose    figures    are 
carefully  compiled)   was  484,853    tons,    as   compared 
with    566,553    tons,  a  decrease  of    only  81,700  tons. 
At  the  end  of  November  the  Scotch  record  was  85,000 
tons  short,   but   there  was  a  considerable  output  in 
December   to   reduce   the  difference.     The  output   of 
the  British  Colonies  was  37,225  tons;  as  against  24,700 
tons.     In  so  far  as  returns  have  been  received  from 
foreign  countries,  the  output  of  the  rest  of  the  world 
seems  to  have  been  1,232.676  tons,  as  against  1,074,735 
tons  in  1902.     But  we  do  not  present  these  last  figures 
as  conclusive,  or  as  proving  an  actual  increase  in  the 
foreign  production.     The  1902  figures  we  know  to  be 
defective,  and  those  for  1903  we  do  not  recognise  as 
perfect. 

World's  Output. 

The    following   tabulates   the  whole  world's  output 
of  new  ships  : — 


Scotland 

England 

Ireland      

United  Kingdom  toUl  ... 

Colonies 

Foreign     


1903. 

Vessels.  Tons. 

^62  484.853 

i>7i  766,  ays 

25  158,4S2 

1,25s  i,40<),630 

»i6  37.225 

l.o.**?  1.232.676 


1902. 

Vessels.  Tons. 

404  5'^.553 

937  hQi.ioi; 

27  158.573 

1,36s  1,616,235 

86  24,700 

939  1.074.735 


Grand  total 


...     2,441 
Kingdom, 


2.679.531 


The  United  Kingdom,  it  will  be 
larger  tonnage  tlian  all  the  other 
the  world  combined,  including  even 
Colonies. 


2.393       2.715,670 

seen,  has  a 
countries  ol 
the     British 


I.H.P. 

The  above  includes  both  sailing  ships  and  steamers, 
but  with  regard  to  the  latter  the  following  has  been 
the— 

World's  Output  ok  Marine  Engine  Power. 
1903.  190a. 

i.h.p.  i.h.p. 

Scotland     497.396       ...         510.80K 

England     727.221        ...         669.368 

Ireland        128,450        ...         107,100 

Total,  United  Kingdom  ...    i,353,of'7        —       i,287,27<' 

Colonies     12,966        ...  10,815 

Foreign       986.452        ...         719.163 

Grand  total      ...  2,352.485       ...       2,017,254 
Here,  again,  the  United  PCingdom  beats  the  rest  of  the 
world. 

The  Work  of  the  Year. 

The  actual  number  of  vessels  launched  all  over  the 
world  during  1903  was,  according  to  these  returns. 
2,441,  with  a  tonnage  of  2,679.531,  and  an  indicated 
horse-power  of  2,352,485.  In  1902  there  were  returns 
of  2,393  vessels  of  2,7 1 5,670  tons  and  2,017,254  indicated 
horse  power.  The  number  of  vessels  in  1903  was  thus 
more  by  48,  the  tonnage  less  by  36,139  tons,  and  the 
indicated  horse  power  greater  by  335,231.  More 
than  half  of  the  tonnage  was  produced  within  the 
United  Kingdom.  England  turning  out  871  vessels, 
of  766,295  tons;  Scotland,  362  vessels,  of  484,853  tons ; 
and  Ireland,  25  vessels,  of  158,482  tons.  With  the 
exception  of  the  United  States,  no  foreign  country 
launched  an  aggregate  tonnage  equal  to  the  Clyde, 
viz.  : — 277  vessels,  of  446,869  tons.  There  was  a 
decrease  on  the  Clyde,  the  Tay,  the  Dee,  the  Tyne. 
the  Wear,  Tees  and  Hartlepools,  the  Thames,  in  Ireland, 
Germany,  France,  and  Holland  ;  and  an  increase  on 
the  Forth,  the  Mersey,  the  Humt)er,  the  English 
Channel,  in  the  Colonies,  the  United  States,  Russia. 
Norway  and  Sweden,  Italy,  Austria-Hungary,  Japan. 
Denmark,  Belgium,  and  China. 

Scotch  District. 

The  following  table  shows  the  number,  tonnage, 
and  indicated  horse  power  of  vessels  produced  in 
Scotland  during  the  year.  There  is  a  decrease  in  each 
section,  of  42  vessels,  81,800  tons,  and  13,412  i.h.p.  : — 


The  Clyde 
The  Forth 
The  Tay 
The  Dee 

ToUil 


1903. 

1902. 

Vessels. 

Tons. 

i.hp. 

Vessels.   Tons. 

Lh.p, 

..     277 

446.869 

455.2" 

312    516,677 

458.«7o 

.      30 

15.356 

13.445 

38      12.890 

12.260 

..      19 

16,223 

19,460 

«9      24,255 

28.S03 

.      36 

6,405 

9.300 

25      12.431 

lO.SjJj 

362  484.853  497.396   404  566,553  5to.HcK 


(if>H) 


Shipbuilding  News 


i6i^ 


Ensrllsh  Shipbuilding. 

And  the  fnll<)\vinR  tables,  compiled  from  the  reports 

from  English  shipbuikling  districls,  show  a  reduction 
I  on  Uie  year*s  output  uf  65  %-essels.  J24,^SI4  tons,  and 
tan  increase  in  the  indicated  horse  power  of  57.853  : — 


1903. 

lf)02. 

YeoeU. 

,  Tons* 

i.h.p. 

Vessels.  Tons- 

i.b.p. 

The 

!  Tyoe 

... 

... 

149 

162.7^ 

254405 

144 

3^4.487 

277.960 

The 

r  Wear 

*.i 

60 

y^h^m 

i37.4«^5 
B€,.640 

67 

230,177 

159.453 

Tee 

V  and 

Hartlepools 

67 

171.304 

74 

iga,7o9 

iit.tod 

Bfcrscv  tit 

Sulway 

80 

55.705 

lk>40i 

67 

28.502 

i*>.i65 

The 

'  HttTTiher  ,.. 

125 

31065 

36.510 

lao 

26.457 

a4.'35 

r 

4 

iq5 

lS.3t>0 

[,400 

5 
30& 

51,560 

12,500 

'X,404 

29,104 

Si>ia9 

i, 

. .  ;  i  1 !  ;  - 

181 

8.5SO 

i  8,554 

MV 

6.q50 

11.811 

i'^ri: 

*LOl  <L  Jl. 

;t[inti 

10 

754 

^30 

7 

1^3 

605 

Total       871    766,395    727.111        g37    fui.109    669,368 

Irish  Shipbuilding. 

The  following  is  the  Irish  record  : — 


t0O3. 

tQ03, 

Tom. 

To«is, 

Harlaod  and  Wolft       „. 

...     110,463      .< 

..      7».959 

Workman.  Clark,  ar.d  Co. 

..      44.738      " 

.      75^430 

Londoadeny  Co. 

2,iS8      .. 

3,354 

Dublin  Co. 

605      , 

430 

Lame  Co- 

3^0      ., 

400 

Palmer,  Cork      ,,. 

108      ., 

I5«.^N2 


I5«t."?73 


The  most  notable  return  in  the  shipbuilding  year 
J  i«^  thai  made  by  Messrs.  Harland  and  Wolft,  who  have 
Qiade  a  tonnage  output  of  over  100.000  gross  tons,  and 
[100,000  iJi.p.  The  position  attained  by  this  firm  is 
DiiiL|ue  in  the  annals  of  shipbuilding.  They  have 
ain  placed  in  the  water  a  vessel  for  the  White  Star 
Line — the  Baltic — largest  in  the  Morkl's  hst  of  large 
iresseLs.  This  return  is  noticed  elsewhere.  The  output 
bf  this  firm  for  the  year  consisted  of  eight  enormous 
iressels.  seven  of  which  were  fuU-powered  passenger 
rid  mail  boats,  or  combined  passenger  and  cargo 
L>ats  of  exceptional  size.  The  eighth  was  H,M.  yacht 
if»cA«irlr«5— 3,540  tons  displaceraent^built  entirely 
> Messrs.  Harland  and  W^oM's  own  designs. 


Larg-est  Builders. 

The    leading'    shipbuilders 
ccording  to  their  tonnage  :- 


in    1903   were   as   under' 


lilarland  and  Wolff  i  Belfast) 

Bwam.  Hunter,  and  VVlgham  RicUardsoo  (Tync)., 
^  Joha  Brtjvra  and  Co.,  Ud.  (Cljdo   ... 

Annatfoof*,  Whitworth,  and  Co.,  Ltd.  (Tyne} 

1  and  Co,  (Clj^e) 


Vessels. 


Ton*. 

1 10,463 
61389 
55»>5i 
4*«.740 
45,«io 


in  1902  the  order  of  the  first  six  firms  was  : — Harland 
and  Wolff  ;  Workman,  Clark  and  Co.;  Swan  and  Hunter  : 
^Russell  and  Co. ;  Armstrong.  Whitworth  and  Co, ;  and 
/m.  Doxford  and  Sons. 
In  marine  engineering  the  leading  firms  in  1903  were  : 

i  h.p* 
100,000 


Sarlaod  ;ind  Wolrf      ...        ..,         

iThe  North- Eastern  Marine  Company  (two  shops) 

John  l.lroM'n  and  Co  ^  Ltd '        

Richardsons,  \%e<itgartli*  and  Co.  (tiiree  shops}... 


89<275 
61,000 
55^10 

In  1902  the  North-Eastem  Marine  Company  were 
St*  and  were  followed  in  their  order  by  Messrs. 
lichardsons»  W^est garth  and  Co.  :  Messrs.  H.  and  W. 
iawthom,  Leshe  and  Co. ;  the  Wallsend  SUpway 
Company ;   and  Messrs.  Harland  and  Woltf. 

^roreign  Shipbuilding. 

The  following  summary  table  of  foreign  shipbuilding 
etums   shows   an   apparent    increase   in    the   number 
&f    vessels    launched    and    of    indicated    horse    power 
TKluced   in   foreign  countries   in  190J,  as  compared 


with  1902. 

The  incrftasf.^  are  most 

pronounced 

in  the 

United  States  and  Russia  : — ■ 

igo2. 

i*>O.V 

Veiaela. 

Tons. 

\X\  p. 

Vessels. 

Tons. 

i.h  p. 

United  SLites 

...    188 

493,  t+4 

324  »J0 

162 

325  &7« 

i72.5a« 

Germany     ... 

...    271 

2fx\,mi 

107.225 

159 

if^>.75> 

232. 1M7 

France 

...     71 

107.431 

70107 

102 

192.300 

Ki.aoK 

Holland 

...    iBo 

7«*4*3 

49233 

176 

1^1.067 

34.0  »o 

Russia 

...     40 

65.71'' 

114.163 

J5 

2.743 

1*935 

Norway  and  Sweden    ^ 

61.0S7 

45.261 

67 

42,303 

30.954 

Italy 

♦.,     62 

5^n5'<o 

i4W» 

K'J 

50,030 

34,416 

Ansliia-Huogaj-y  ...     54 

37.3o« 

24>5«5 

tf> 

11,133 

22,455 

Japan 
Deomark    ... 

,.-      5Q 

3!5.4'T 

91Q96 

^M 

35i033 

64.  J  so 

..,      10 

13  .«4** 

ai.500 

ao 

11,198 

14.010 

Belgium 

...     *?* 

17  301 

7570 

44 

i533> 

7.IV5 

China 

...     4S 

6.631 

5^5 

3Z 

3.A24 

.'5.875 

Spain 

t 

3040 

*.- 

1 

2.040 

■'— 

Greece 

«.       4 

72 

,       5,W 

1 

100 

150 

1,087    l,»3i.676    tj86.45i        939    1,074 J35    719-^63 

In  some  cases  in  the  above  list  warships  are  in- 
cluded, and  in  other  cases  are  not.  The  comparison 
is  with  a  total  of  939  vessels,  and  1,074,735  tons  in 
1902,  which,  however,  did  not  include  warehips  built 
in  Russia,  and  was  otherwise  imperfect* 

British  Comparison. 

The    principal    shipbuilding    districts    in    Britain, 
grouped    along    with    the    leading    foreign    countries* 
again  show  the  predominance  of  the  l*nited  Kingdom. 
If  steamers   only   were   taken    into   account    the   pre- 
ponderance would   be  greater  still,   as  much  more  of 
the   Continental  than  of  the  home   tonnage  is  made 
up  of  sailing  vessels  \- — 

Vessels.  Tom.  ih  p. 

United  States    ...        ...        ...      188        ...        493,144        -.        324-2^ 

The  Clyde  _        «,        ,„      177        ..-        446,86i>        ...        455,211 

The  Tync  .„        *„       «*«      149         -        26i,7<>4        ...        i54i405 

Germany ...      271        ...        !<•  1,003        ...        197*215 

The  Wear 60        ...        l**9i.339         -        J37*46S 

Tees  and  Harllepooh ...        ...        <7        ,..        ^71*304        ,.,  8*^640 

A  New  Coal  Carrier. 

Among  the  nu table  productions  of  the  year  was 
Hedwt^  Heidmann,  built  by  Sir  Raylton  Dixon  and 
Co.,  Ltd.,  Middlesbrough,  for  carrying  coals  from 
the  Scotch  colheries,  on  the  Firth  of  Forth,  to  Hamburg, 
and  especially  adapted  for  this  trade  by  several  pecu- 
liarities of  construction  and  outfit.  The  most  remark- 
able feature  is  that  for  size  tihe  will  carry  more  water 
ballast  than  any  other  ship  afloat,  amounting  in  all  to 
o%'ei-  1,400  tons.  This  is  carried  in  such  a  position 
that  she  will  be  remarkably  easy  in  heavy  weather, 
the  propeller  being  always  submerged  in  either  light 
or  loaded  trim.  The  upjx^r  structure  is  so  designed 
that  the  inner  shell  plating  and  frames  are  carried  up 
to  the  deck  in  a  diagonal  line  fore  and  aft,  and  a  super- 
structure IS  budt  on  this  containing  the  water  ballast, 
carried  to  the  side  of  the  vessel,  thus  making  her  very 
strong.  In  outer  appearance  and  space  for  disch-irging 
cargo  and  working  the  ship  she  is  hke  any  ordinary 
vessel.  The  cargo  holds  have  been  so  arranged  that 
they  are  free  from  any  obstruction,  such  as  beams  and 
pillars.  She  is  designed  to  discharge  a  cargo  of  ov-er 
3^000  tons  in  eight  hours.  This  is  the  most  efficient 
and  economical  type  of  steamer  yet  built  specially 
adapted  for  coal,  grain,  and  ore.  The  net  register 
of  such  a  vessel  may  be  le^iis  than  one-tliirdof  the  dead 
weight — i.f.,  the  ship  will  carry  a  3.200  deadweight 
cargo  of  coal  on  a  net  register  of  ab<:iut  1,000  tons.' 
Thi-S  constitutes  the  lowest  register  of  any  description 
of   full-decked   ship. 

Yaeht  for  the  Sultan. 

From  the  Elswick  shipyard  Ihe  >'acht  Etiho^rm, 
destined  for  the  Sultan  of  Turkey,  was  recently  launched. 
It  has  a  len|*th  between  perpendiculars  of  360  ft.,  and 
a  dispLicctnent  of  900  tuns. 


THE    aVIL    ENGINEER    AT  WORK. 

Bv  C  H. 


TiM  Hmt  Tate 

SiAUiifi     «iti     tlv  I  hem      Nkulway     with 

5 J  ri:  ,  ns    bcmg    Dra>*ton 

Fki  >     <ilH  Srff*ft,     The 
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^  Sic  new 

ir  utnin  is,  which 

:\  ft.  in  diameter 

■     .   .    ,'  ,■        .     ,     .  u,ti. 
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•K   .tttI   othrr  railways.     Every- 

^fuui  m  the  tiilK's  to  u'lijch 

iiHttmief!,  And  while  greater 

'  fic  new  tulie 

,.,....41.     In  order 

.vnd    vibration,    a 

1  iiig   the   iron    roof 

npic»y**d.      ibc  traiiiH  will  lie  equipped 

anit  •»y»tem  i»f  the  Britinli  Thomison- 

uiy.  LkI,  which  will  tidmit  of  the  trains 
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proof.  not  excepting  even  the  signalmen's  cabins, 
and  the  platffjrms  are  of  sohd  concrete  and  iron. 
Every  care  has  also  been  taken  in  dealing  with  the 
electrical  equipment  to  make  the  tireproviling  a  malljer 
of  pnroary  inaporlanc^.  ant!  an  independent  lighting 
system  is  supplied  ihrouglioul  the  tunnels. 

London  ha^  now  to  IfMik  forward  to  a  conversion  of 
the  Metropohtan  Railway  and  the  compteUon  of  th«s 
Baker  Street  and  WatexUxi,  and  the  Cliaring  tJroa 
and  Hampwtead  RaiUvaya. 

The  Cape  to  Cairo  Railway. 

Dif^cussing  progress  in  Afnca  in  J90J,  the  Ajoerican 
Itnntw  of  Rn  tews  remarks  tliat  the  French  engineers 
arc  constnictmg  railwa^^  and  opemng  trade  rrmtes  m 
the  African  regions  under  their  control.  It  is  to  be 
remarked,  moreover,  that  the  French  have  just  com- 
pleted a  railway  across  their  great  African  island 
dominion  of  Madag«iscar.  The  Belgians  also  are  doing 
some  remarkable  radw^iy  bnildtnp  in  the  Upper  Congo 
country.  The  British  line  northward  from  Bulawayu 
15  already  within  a  few  mUes  of  the  Zambesi  River, 
wliieh  f(irms  the  northern  l»nuni1ary  of  whAt  is  known 
.!!>  RhLidt^Ja  :  and  doubtless  within  a  ver>'  few  years 
the  line  will  bo  advanced  aatyv^  British  Central  Africa 
to  the  bt>un  laries  of  the  Congn  Free  State.  THut;  Mr. 
Rhodes*  great  conception  ol  a  connected  ra'l  route 
from  Cape  Colony  to  Cairo  will  in  due  time  be  realised 

Indian  Irrlgratioti. 

The  Indian  Navigation  ComniiiMon  report  that  there 
is  a  wide  but  not  unlimited  field  in  which  t^,-  ^n^nneers 
and  civil  olttcers  can  work  together  for  ii  loa 

of  thv  connlr>^  from  famine  :   partl^^  by  the  :um 

of  new  Stale  irrigation  workk,  and  partly  l»y  einjtur- 
nging  and  stimulating  the  extension  of  inigation  In* 
means  of  private  worlw.  Both  methods  will  involve 
heavy  expentUture  on  the  part  of  the  State,  upon 
which  there  will  be  no  tlirect  return,  altbougli  it  may 
Itc  jiisttfied  by  the  value  of  the  protection  afiardeiL 

The  New  Dock  at  Llannelly* 

Th-j  I.  la  nelly  North  Dixk.  which  was  began  in  March, 
898,  has  now  been  thrown  open.  The  oocfcstnxtioa 
of  the  dock  has  occupied  about  two  years.  It  is 
acres  in  area  and  has  a  depth  of  28  ft.  The  oe»1 
was  nearly  £250,000.  the  oontractiir  bein^  Mr,  L  R 
Nott.  of  Newcastle, 


POWER    STATION    NOTES. 

Bv  *'  ELECTRICAL  ENGINEER;' 


[The  Simplicity   of    Transmission    Plants  with 
Peiton  Wheels  as  Prime  Movers. 

In  the  Colrmies  there  are  many  towns  which  will 
^day  wake  up  to  the  possibility  of  using  the 
_  gf  a  neighbouring  fall,  lor  water  power  is.  in  a 
ftj  perjDetual  motion,  as  its  continuous  use  exhausts 
none  of  the  resources  of  nature*  Manufacturers  would 
<io  well,  therefore,  to  lay  themselves  out  tu  supply 
11  he  plant  at  a  reasonable  price,  and  of  the  right  kind 
ior  the  work,  for  it  is  good  pa>ing  business.  It  is 
eally  w^ontlerful  how  easy  to  run  a  three-phase  irana- 
ission  plant  may  be  made,  especially  when  the  prime 
nover  is  that  wonderfully  simple  and  cheap  form  of 
Etpparatus — the  Peiton  wheel.  The  wnter  calls  to 
Imiod  a  plant  for  the  East,  where  the  machinery'  arrived 
iurin^  the  wet  season,  when  the  roads  were  impassable. 
Xotliing  daunted,  however,  the  native  workmen 
took  lo  pieces  the  Peiton  wheel  and  its  governor,  the 
iternator  including  even  the  armature  core  plates, 
'and  also  all  the  other  machines,  motors,  pumps,  etc, 
and  carried  tbe  whole  about  a  hundred  miles  up 
^^country.  The  plant  was  entirely  erected  by  unskilled 
^Kblack  labour,  and  wxtrked  without  a  hitch  from  the 
^Hcommencement,  In  the  case  of  another  larger  multi* 
^^nshase  plant  for  the  Straits  Settlements,  this  also  wan 
I^Haid  down  by  a  single  white  engineer,  assisted  mainly 
by  Chinese,  and  here  again  the  wliole  thing  went  from 

I  start    to    finish    without   a   single    hitch.     The   \^Titer 
Very  much  doubts  whether,  if  the  generating  plant  had 
peen  steam  and  the  electrical  machinery'  of   the*  con- 
plinuous  current  t>^e,  the  same  results  would  have  been 
Obtained.     Multiphase  electric  generators  and  motors, 
«tc.,  are  about  as  reliable  as  machinery  can  W'ell  be, 
ajid  if  it  is  possible  to  use  Peiton  wheels  for  generating 
^^the  power,  then  the  whole  plant  attains  a  simplicity 
^buite  unique,  and  just  the  thing  for  outJandish  places. 
^Brhere  skilled   labour  is  scarce/ 

Hpelton  Wheel  Governors, 

^^  The  one  tricky  feature  of  a  Peiton  wheel  is  the 
governing  devnce,  for  water  under  high  heads  is  some- 
what difficult  to  control  on  account  of  the  great  pressiure. 
Thus,  at  i,3O0  ft,  head  the  pressure  is  over  5201b.. 
Qd  with  a  27  in.  diameter  steel  pipe  Ik  in.  thick  the 
bursting  stresvsis  nearly  live  tons  per  square  inch,  giving 
factor  of  safety  under  normal  pressure  due  to 
tie  head  alone  of  5  to  i.  Now  the  inertia  of  a  column 
!lf  water  moving  rapidly  through  a  long  pipe  is  so 
DOrmous  that  any  attempt  to  even  partially  shut  off 
he  water  suddenly  would  certainly  burst  the  pipe, 
The  governing  of  the  Peiton  wheel  must  therefore  be 
ingaJ  so  as  to  avoid  any  shock  to  the  pipe  hne. 
There  are  three  methods  of  governing  under  high 
The  first  is  by  means  of  stand  pipes,  to  w^hich 
r:flow  of  water  is  diverted  when  shut  off  from  the 
-wheel,  relief  valves  being  also  provided*  The  second, 
which  is  used  largely  in  the  States,  is  to  deflect  the  jet 
or  stream  away  from  the  buckets,  the  increase  in 
speed  of  the  centrifugal  governor  throwing  a  nozzle 
deflecting  mechanism  intcj  action.  The  third  is  a 
method  recently  introduced  by  Mr.  E.  F.  Cassel.  In 
LSj^tem  the  wheel  is  divided  along  the  centre  line 
buckets  into  tw^o  sections,  and  the  centrifugal 
developed  in  the  rotation  of  the  wheel  body 
Iself  is  arranged  to  cause  the  two  sections  to  separate 
^  ghtly.  A  portion  of  the  water  jet  is  thus  allowed 
pass  between  the  buckets,  instead  of  impinging 
rectly  against  Ihem.  Being  part  of  the  wheel 
l^elf,  the  governing  action  is  instantaneous;  it  is 
elf -contained,  and  has  only  four  moving  parts. 


Of  course,  in  the  above  the  writer  has  been  con 
sidcring  governing  for  sudden  changes  in  load.  Where 
the  load  is  reduced  or  increased  permanently,  then 
the  water  can  be  slowiy  turned  off  or  on,  without 
danger,  either  by  hand  or  by  an  additional  governing 
device. 

Ex|»ansion  of  Steel  Pipe  Lines. 

One  of  the  problems  in  connection  with  laying 
doN^Ti  steel-pipe  lines  for  power  purposes  is  the  question 
of  expansion.  For  example,  with  a  difference  of  tem- 
perature of  100  de^ees  Fahrenheit,  a  steel  pipe  too  ft. 
long  will  lengthen  ^  in.,  which  means  that  a  straight 
pipe  a  mile  long  will  extend  over  tliree  feet,  Fortu- 
nately, when  working  under  ordinary  conditions  with  the 
pipe  full  of  water,  the  difference  of  temperature  is  not 
likely  to  be  so  much  as  100  degrees  Fahrenheit, 
especially  where  the  water  is  taken  from  a  lake  or 
mountain  torrent.  Again,  the  pipe  is  usually  laid  in 
a  trench  in  the  ground  and  covere*!  with  turls,  leaving 
only  the  joints  ex|.>ose<:l.  Tliis  has  also  the  advantage 
that  the  pipe  is  not  so  great  an  eyesore  in  the  lantlscape. 
In  the  case  of  the  Coolgardie  pipe  line,  which,  it  may 
be  mentioned,  is  200  miles  long,  an  mgenious  method 
of  keeping  the  temperature  down  is  by  whitewashing 
the  line  at  frequent  intervals.  This  method,  of  course, 
can  only  be  adopted  where  appearance  need  not 
be  considered,  and  in  any  case  it  is  scarcely  requiretl 
except    in    tropical    countries. 

The  expansion  of  the  Coolgardie' Une  is  provided  for 
by  spigot  joint  rings,  invented  by  Mr,  Mepham  Fer- 
guson, having  lead  caulking.  Messrs.  Piggott  and  Co., 
the  well-known  Birmingham  firm,  use  flanged  pipes, 
and  take  up  the  expansion  by  inserting  at  intervals  a 
short  piece  of  corrugated  pipe,  stjmewhat  similar  to 
a  comigatetl  l>oiler  flue.  The  corrugations  are  liable 
to  increase  the  water  friction,  but  this  can  be  obviated 
by  inserting  a  thin  steel  liner  inside  the  pipe. 


Erratum, — On  page  81  (January  issue),  first  column, 
third  paragrajjh.  under  the  heading  *'  Vertical  v. 
Horizontal  Water-Tube  Boiler/'  read  :  **  In  the  vertical 
type  the  feed-water  enters  the  rear  steam  and  water 
drum,  passing  down  the  rear  bank  of  tubes,"  etc. 


VERTICAL     1-,     HORIZONTAL     WATER-TUBE 
BOILERS. 

The  remarks  under  the  above  heading  m  our 
January  number  must,  of  c*>urse,  be  taken  as 
representing  the  fwint  of  view  of  the  manufacturer 
(jf  the  vertical  type  boiler,  and  the  statements  were 
naturally  ex  parte  ones. 

To  enter  into  a  controversy  as  to  the  relative  merits 
of  horizontal  and  vertical  water- tube  boilers  would 
occupy  far  too  much  space,  and  the  subject  has  already 
been  thrashetl  out  in  other  technical  journals. 

The  fact  also  that  one  firm  of  horizontal  water-lube 
boUtfr  manufacturers  has  already  nearly  4,5cx),»xx^  h.p. 
at  work  shows  that  these  makers  have,  at  all  events, 
good  arguments  in  favour  of  their  type  of  construction. 

To  avoid  misconception  on  the  part  of  our  readers, 
we  would  draw  atteution  to  the  statement  on  page 
162.  that  we  do  not  necessarily  share  the  views 
expressed  by  individual  contributors,  and  it  is  only 
fair  to  point  out  that  we  dissociate  ourselves  entirely 
from  the  opinions  expressed  in  the  January  number 
by^lhe  writer  of  **  Power  Station  Notes." — Ed, 
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ELECTRICAL  AFFAIRS- 


BY 


E.   KILBURN  SCOTT,  M.I.E.E.,  A.M.Inst.C.E. 


Skimping  of  Spindles  and  Bearings. 

The  other  day  the  writer's  attention  was  drawn 
to  an  electric  motor,  which  was  satisfactory  from  the 
electrical  point  of  view,  but  which  had  been  most 
unwisely  skimped  in  the  mechanical  details.  It  was, 
indeed,  a  technical  school  graduate's  design,  and  the 
bearings  in  particular  were  quite  out  of  proportion. 

It  is  strange  that  manufacturers  should  cut  down  the 
bearings  and  spindles  of  electric  motors,  for  the  bulk 
of  the  money  spent  on  these  parts  goes  in  the  machining. 
It  makes  very  little  difference  in  material  whether 
the  bearing  is  i|  in.  by  3  in.,  or  i^  in.  by  4 J  in.,  and 
the  labour  in  the  two  cases  would  be  about  the  same. 

Again,  some  electrical  motors  have  very  small  oil 
reservoirs  under  the  bearings.  In  order  that  a  motor 
may  run  for  several  weeks  on  end  without  attention. 
The  oil  reservoir  must  be  of  ample  dimensions  and  the 
oiling  ring  dip  well  down  below  the  surface,  for 
when  running  the  oil  level  drops  considerably.  Every 
care  should  also  be  taken  to  see  that  the  oil-throwing 
rings  and  the  recessed  .portion  at  the  end  of  each 
bearing  are  of  ample  size  to  collect  the  oil  properly  and 
pass  it    back  to  the  oil  reservoir. 

Rating  of  Motors  and  Starting  Switches. 

Amongst  the  many  urgent  matters  which  require 
attention  at  the  present  time  is  some  system  of 
rating  electric  motors  and  starters.  On  the  Continent 
electric  motors  are  divided  into  three  classes, 
rated  according  to  the  nature  of  the  load  for  which 
they  are  intended.  Thus  motors  for  intermittent  use 
give  the  full  horse-power  stated  on  the  output 
plate  for  one  hour  ;  those  for  short-time  use 
have  to  give  the  full  load  for  two  or  three  hours, 
followed  by  a  period  of  rest  ;  and  those  for  con- 
tinuous use  must  give  the  full  horse-power  for  ten 
hours  without  overheating.  A  good  deal  of  the  mis- 
understanding between  contractors  and  customers 
in  the  matter  of  supplying  motors  for  factory  driving 
is  due  to  the  fact  that  we  have  no  proper  system  of 
rating.  Similarly,  motor  starters  ought  to  be  rated 
into  those  for  occasional  use  that  is,  where  the 
resistance  can  cool  down,  as,  for  example,  where  the 
motor  is  simply  switched  on  after  each  meal-time  ; 
those  for  frequent  use,  where  the  motor  is  con- 
tinually being  switched  on  and  off,  as  is  the  case  when 
driving  machine  tools ;  and  those  for  continuous 
use,  which  would  include  all  speed  regulators. 

Regulations  for  Motor  Starting  Switches. 

The  regulations  of  our  fire  insurance  offices  and  public 
supply  companies,  etc.,  with  regard  to  motor  starting 
switches  are  in  most  cases  very  stringent.  For  ex- 
ample, the  maximum  current  which  is  allowed  on  the 
first  contact  of  the  switch  is  generally  about  five 
amperes,  and  some  engineers  require  that  a  slow 
motion  shall  be  provided  to  prevent  the  current 
being  turned  on  too  rapidly.  Most  fire  insurance 
companies  insist  on  the  resistance  being  enclosed 
in  an  iron  case,  and  another  regulation  occasionally 
met  with  is  that  the  starting  lever  must  be  interlocked 
with  the  double  pole  main  switch. 

Some  regulations  are  practically  impossible  of 
fulfilment,  but  generally  speaking  the  tendency  of 
these  regulations  has  been  to  bring  about  a  considerable 


improvement  in  the  design  of  starting  apparatus 
This  is  interestingly  shown  by  the  fact  that  English 
pattern  starting  switches  have  found  their  way  on 
to  the  Continent,  and  are  being  adopted  there  in 
preference  to  the  flimsy  types  which  have  been  hitherto 
allowed. 

Cost  of  Motor  Starters. 

The  cost  of  a  motor  starter  of  the  ordinary  type,  with 
metallic  resistance,  may  vary  from  one-tenth  of  the 
price  of  the  motor  to  as  much  as  half  the  cost  of  the 
machine.  On  account  of  expense  there  is  therefore 
a  good  deal  to  be  said  for  the  use  of  liquid  resistances* 
particularly  as  they  are  so  easily  regulated.  One  point 
to  notice  particularly  for  direct- current  motors  is  that 
the  starter  must  be  provided  with  a  short  circuiting 
switch  contact  for  the  "  full  on  "  position,  otherwise 
the  water  will  be  electrolysed,  and  the  solution 
require  renewing  more  often.  Under  certain  circum- 
stances the  gas  might  also  prove  dangerous. 

To  the  writer's  mind  everything  points  to  the  fact 
that  the  alternating-current  motor  is  bound  to  oust 
the  direct-current  type  in  the  end,  largely  on  account 
of  this  motor  starting  question.  The  alternating- 
current  motor,  for  example,  does  not  require  to  be 
taken  care  of,  to  anything  Uke  the  same  extent,  as 
it  is  not  necessary  to  provide  the  starter  with  a  no  load 
and  overload  release.  Water  resistances  can  also  be 
employed  without  any  electroljrsis. 

Variation  in  Speed  of  Direct  Current  Motors. 

The  direct-current  motor  to  be  marketable  nowadays, 
must  give  not  only  a  sparkless  commutation,  but  this 
must  be  effected  with  the  brushes  on  the  geometrical 
neutral  point  between  the  pole  tips,  whether  the  motor 
is  to  be  revers«d  or  not.  Under  such  conditions  the 
machine  depends  for  successful  commutation  mainly 
upon  the  carbon  brushes,  and  to  the  employment  of  a 
very  strong  field  relatively  to  the  armature.  This 
latter  requirement  is  especially  necessary  where  the 
motor  is  provided  with  the  resistance  in  the  shunt 
circuit,  so  that  the  speed  can  be  varied,  for  in  order  to 
get  increased  speed  there  has  to  be  a  considerable 
weakening  of  the  field. 

In  a  recent  article  on  this  subject  in  the  Electrical 
Review,  Mr.  H.  M.  Hobart  has  pointed  out  that  a 
variable  speed  machine  requires  to  be  designed  for 
good  commutation  at  the  highest  speed  and  the  highest 
current.  He  gives  a  curve  showing  that  for  a  motor 
to  Commute  well  at  all  loads  and  speeds,  and  to  be  at 
the  same  time  economical  in  design,  there  is  for  each 
size  of  motor  a  maximum  speed  which  must  not  be 
exceeded.     For  2 50- volt  motors  these  speeds  are  : — 


2i  h.p. 
5  h.p. 
10  h.p, 
15  h.p. 
22  h.p. 
33  h.p. 
50  h.p. 
70  h.p. 


1.200 
1,000 
800 
700 
600 
500 
400 
3SO 


For  500-volt  motors  the  speeds  should  be  a  little 
lower,  and  for  125 -volt  motors  they  may  be  a  little 
higher. 
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Country  House  Lighting* 

With    the   cheapening   M    electrical    plant    and    the 

improvement  in  small  oil  engines,  there  is  likely  to  be 

cansiderable  extension  in  the  use  of  ioslated  plants 

for  country  house  lightings     The  writer  does  not  mean 

'  lar^c  mansions,  but  ihtr  small  farms,  villas,  ant  I  haailets 

scattered  about  in  country  districts,  and   which  have 

now  to  use  oil.     Such  places  are  never  likely  to  have 

a   public  supply,   and   there   is  generaUy   a  gardener 

or  other  mansen'ant  who  can  give  the  little  attention 

required   for  a  small    installation.     The  whole  matter 

seems   to   rest   on   the   introduction  of   a   cheap,   and 

%i   the   same    time  a  "  fool  proof  *'   battery,  and  the 

nearest  approach  to  this  latter  desideratum   appears 

"^to  be  the  one  now  being  made  by  Mr.  Niblett. 

One  small  point  in  cannecti<_in  with  the  installation 

of  such  an  electrical  plant  is  that  the  enRine  should  be 

capable  of  being  shut  down  from  a  bedroom  or  landing. 

By  means  of  a   push-button   arrangement    this  couKl 

be  dune  by  shunting  a  portion  of  the  current  through 

^^an  electrical  magnetic  device  to  turn  otl  the  oil  cock. 

^Bln  this  way  the  engines  could  be  run  up  to   the  last 

^^■noment,  and  the  accumulator  battery  would  not  need 

^Ko  be  so  large. 

'      Laying  Cables  on  the  Solid  System. 

VV'Jien  laying  cablt-s  im  the  stolid  system  the  tilling 
in  material  is  usually  a  mixture  of  pitch  and  bitumen 
having  a  specific  gravity  of  t'5  to  20,     Pure  bitumen 
is,   of  course,   a  much  better  insulator,   but   it  is  too 
expensive  to  use  by  itself.     On  the  other  hand,  pitch 
^Hby  itself  is  liable  tf>  be  cracked  by  trafhc  passing  over 
^Bit*     The   kind  of  hlhng  is  not  of  great   consequence, 
^^bo  long  as  it  keeps  out  moisture  and  does  not  attack 
^Hthe  lead  covering  or  the  cable  insulation. 
^K     As  a  matter  of  fact,  the  weakest  point  of  the  system 
is  at  the  wooden  bridges,  and  there  have  been  several 
breakdowns     owing     to     bridges     not      having     the 
moisture  thoroughly  driven  off  before  being  impreg- 
nated.    Pot  bridges  can.  of  course,  be  used,  but  they 
arc    expensive.    One    imp:>rtant    matter    is    that    the 
cable  should    be   prevented    from    creeping,    owing   to 
expansion  and  contraction.     A  cable  has  been  known 
to  puU  itself  straight  between  two  bridges  at  a  sharp 


comer    until   it    became   sufficiently  decentralisetl    to 
touch  the  inside  radius  of  the  irtJn  troughing. 

Expansion  of  Tram  Rails. 

It  js  surprising  how  widespread  is  the  old  story 
of  the  eady  railway  contractor  who  butted  the  rails 
together  with  the  result  that  when  they  expanded 
the  whole  lot,  sleepers  and  all,  lifted  from  the  ballast 
and  formed  an  arch.  Knowing  this  story  so  well, 
it  comes  as  a  shock  to  the  ordmary  observer  to  see 
tramway  rails  not  only  being  butted  togetlier  biit 
actually  welded,  as  at  Coventry,  by  the  Falk  cast  joint, 
or  at  Leeds  by  the  Thermit  process,  or  the  ends  riveted 
together  by  a  short  piece  of  anchor  rail. 

It  JS  no  doubt  difficult  for  the  lay  mind  to  look  upon 
steel  as  elastic  under  tension  and  compression,  but 
this  is  the  explanation  along  with  the  fact  that  tram 
rails  are  entirely  buried  except  for  the  tread,  and  are 
therefore  only  subjected  to  a  difference  of  temperature 
of.  say,  10^  C*  Professor  Boyes  has  explained  the 
matter  by  saying  that  a  rail  one  mile  long  and  free  to 
move  would  expand  7  in.  with  a  rise  of  lo"*  C,  but  that 
if  compressed  with  a  force  of  3,1301b*  to  the  square 
inch  it  will  retain  its  original  length.  Now,  3,1 10  lb. 
is  tmly  about  i|  tons,  and  is  well  below  the  elastic 
limit  of  steel,  w*hich  is  ordinarily  specified  for  a 
breaking  stress  of  twenty-five  tons  per  square  inch. 

Ver\^  few  roads,  however,  are  absolutely  straight  for 
one  mile,  so  we  may  consider  the  case  of  a  curve  of 
too  ft.  radius  and  rails  weighing  100  lb.  per  yard, 
the  rail  section  being  10  square  inches.  A  change  of 
10"  C,  ^*nll  change  the  total  longitudinal  force  by  as 
much  as  31,300  lb.,  and  the  amount  of  this  per  foot  run 
is  simply  iA,»  of  the  longitudinal  force  of  compression 
or  extension  if  the  radius  of  curvature  is  100  ft,  ,i,*,f() 
j,oot)ft.  radius,  and  so  on.  The  road  bed  will  there* 
fore  be  under  a  side  pressure  of  3131b.  to  the  foot 
run*  extending  to  a  depth  of  6  in.  or  7  in.  If  the  road  ia 
so  unresisting  as  to  alluw  the  rail  to  sliift  laterally  to 
such  an  extent  as  to  relieve  itself  entirely  of  longitudinal 
stress,  a  movement  of  about  I  in.  would  be  sufficient. 
Of  course,  in  practice,  the  road  would  not  be  unre- 
Bisting,  but  even  if  the  rail  did  move  an  ^  in.  in  six 
months,  and  came  back  in  the  following  six  months,  no 
harm  would  be  done. 


COMING   EVENTS-FEBRUARY. 


1st, — Society  of  Arts  :  Cantor  Lecture. — Inst,  of  Mech- 
Engineers  :  Graduates'  Meeting  at  7.30  p.m. 

2ncL — Institution  of  Civil  Engineers:   Meeting  at  8  p.m. 

4tll»  -Civil  and  Mechanical  En ;^ineers' Society  :  General 
Meeting  at  Caxlon  Hiilt,  K  p.m  -Hirmingham  Cniver- 
sity  Engineering  Society*  Annual  Dinner. 

6tll.— Birmingham  Mechanical  Engineers  meet. 

Sth. — Edinburgh  University  Chemical  Society:  Ordinary 
Meeting,     Society  of  Arts  :  Cantor  Lecture! 

9ttu  -The  University  of  Liverpool  Engineering  Society: 
General  Meeting  in  the  Lecture  Hall  at  5.30,^!nstitu- 
tion  of  Civil  Engineers  :  Ordinary  Meeting,  K  p.m. 

10th. — ^Mining  Institute  of  Scotland:  Meeting  at  Glasgow. 

—  Liverpool  Engineering  Society  at  the  Royal  Institution. 

filth.  — Institution  of  Electrical  Engineers:  General 
I  Meeting,  —  Hirmingham  Local  Students  of  the 
I  Institution  of  Civil  Engineers  :  Meeting,  Grand  Hotel. 
13th* — Manchester  Association  of  Engmecrs  :  Forty- 
eighth  Annual  Dinner.— Birmingham  .>\ssociation  of 
Mechanical  Engineers :  Annual  Dinner. — North  of 
England  Institute  of  Mining  and  Mechanical  Engi- 
neers :  Meeting  at  Newcastle-on-Tyne  at  2  p,m. 
15th.  —Society  of  Arts  :  Cantor  Lecture.  — Institution  of 
Civil  Engineers  ;  Ordinary  Meeting  at  8  p.m. 


18th* — Institution  of  Mining    and  Metallurgy:  Meeting 

at  Burlington  House  at  H  p.m. 
19th.  — Institution    of    Mechanical    Engineers:    Annual 

General  Meeting.     City  of    London  College   Science 

Society  :  Ordinar>^  Meeting. 
20th, — North- Kati.t   Coast  Institution  of  Engineers  and 

Shipbuilders  :   Meeting    of    the    Graduate  section   at 

Newcastle-upon-Tyne. — Staffordshire    Iron   and  Steel 

Institute  :  General  Meeting- 
22nd. — Society   of  Arts  :   Cantor    Lecture, — Edinburgh 

University  Chemical  Society  :  Ordinary  Meeling. 
23rd.  -Junior     Engineering    Society :   Meeting    at   the 

G.\V.H.  Mechanics'  Institution,  Swindon. — University 

of  Liverpool  Engineering  Sodet\':  General  Meeting. 

Institution  of  Civil  Engineers  :  Meeting,  8  p.m, 
24th. — Liverpool  Engineering  Society  :  General  Meeting 

lit  the  Royal  Institution,  Liverpool. 
25th.— Institution    of    Electrical    Engineers:    General 

.Meeting.  —Leeds  .A.S30ciatiun  of  Engineers  meet. 
26th*— North-east  Coast   Institution  of  Engineers  and 

Shipbuilders:  Ordinary  Meeting. 
27 th*     Manchester  Association  of  Engineers  ;    Meeting. 
29th.— Society  of  Arts  :  Cantor  Lecture. 


The  Development  of  Swedish  Iron  Ores. 

The  year  i*x»3  will  be  meinoralilc  in  the  Annats  tti 
Swedish  mining  for  tlic  opening  of  t!ie  Ofoten-GelU- 
vaara  line,  which  lias  estabUslied  direct  connection 
between  the  most  northerly  bay  of  the  GuU  of  Bi*thnia 
i*nd  the  Atlantic.  Diri-ct  access  is  thus  affordetl  U> 
the  Nr.rri  iT>.t  vre^.  the  tar-reaching  importance  of 
which  I.  been  rcferreti  to  in  Page's  Magazine. 

Of  the  ;  \  i  tireiields  only*  Kirunavaara-Luossa- 
%'aara  and  c^eliivaara  will  at  present  be  in  touch  with 
the  railway,  acct3nling  to  Affifrsi'ilrid^n,  but  the 
SjanrcU  fields,  Nautanen.  and  Svappavaara  will  pro- 
bably be  connected  with  the  trunk  line  in  the  near 
future.  In  Affi^rsvttrUi'n  a  remarkable  description 
is  given  ni  the  great  oretielJs  of  Kinina\'^ara  and 
Luossavaara,  The  ore  is  magnetite,  or  magnetic  iron 
ore.  It  forms,  probably,  two  trunk  ridges  tlirough  ihi* 
length  *>l  Kirunavaara  and  Luossavaara,  and  especially 
in  Kirunavaara^is  massetl  right  up  to  the  highei^t 
peaks  of  the  mountain.  The  highest  pmnt  of  Kiruna- 
vaani  is  74**  metres,  and  of  Luogsa%'aara  -29  metres 
above  sca-level,  corresponding  to  249  anil  22g  metres, 
rcspectiv^y,  al>ove  the  level  of  the  lake  id  Luos&ajiirvi. 

Appearance  of  the  Ore  in  the  Field* 

Almost  everv'U  here  the  ore  is  well  exposed,  and  on  a 
walk  alonR  the  mountain  ridges  the  enormous  deposits 
can  be  well  observed.  The  ndge,  covered  at  the  base 
by  liirchwfx»ds  of  small  growth,  rises  as  a  sharply 
defined*  liark-cokmred  crest  alxive  the  brown  marshes^ 
around.  Having  passed  tttrough  the  birchwood  and 
over  the  thin  gravel  covering  up  to  about  one-third  of 
ihe  height  of  the  mountain,  one  finds  it  quite  bare, 
and  the  lt»oi  treads  on  the  black  ore.  the  surface  of 
which  is  bniken  up  m  sharp-edged  fragments.  Impure 
are  seld-    - 

The  :<  ol  the  ore  in  the  fteld  may.  ht*wever. 

often  gi\.  ..  ..  :ie<iusideaof  the  extent  of  the  depvisit. 
It  may  U»k  \^er\'  rich  on  the  surface,  and  yei  be  of 
relativ^ely  insagnit^caiil  dimensions  when  the  depth  is 
cxamiuctl,  and  vice  v^sd.  This  is,  however,  not  the 
case  at  Kirunna.  In^'estigaiions  have  shown  tliat 
the  ore  forms  n  strongly  raised  layer,  the  richness  of 
which  diminishes  very  little  in  a  downwarvl  threciion. 
The  average  thickness  in  the  ore  ridge  at  a  certain 
level  has  been  calculated  as  70  metres*  The  real  thick- 
ness varies  at  different  levels  fa>nt  200  metres  to 
10  metres.  The  layer  ever>"where  slopes  towards  the 
east.     The  steepest  gradient  is  f>7\  and  the  t^attest,  4;  \ 

Estimatin^r  the  Supply. 

These  observations  are  of  importance  fo<r  estimating 
the  ore  supply.  The  ofhcial  get4ogist,  Mr.  Lund  bom. 
now  manager  of  the  Ore  Company,  arrives  at  the  result 


that  this  supply^amounts  to  215  nuiiiun  tons,  but  this 
calculation  is  Ijased  on  the  supposition  that  the  layer 
tapers  downwards.  If  one  might  assume  that  the 
thickness  is  uniform  right  through,  the  quantity  would 
be  26^  tons.  These  figures  are  an  indication  of  the 
colossal  supply  existing  in  Kirunavaara  alone.  Ore 
of  similar  quality,  and  occurring  in  the  same  form,  is 
also  found  at  Luossavaara.  The  ore  quantity  in  tto 
mountain,  above  the  level  of  the  Luossajaxv'i  has  t>eea 
estimated  at  etghUen  million  tons. 

Thus,  taking  the  lower  figure  for  Kiranat'aara, 
we  arrive  at  the  respectable  total  of  233  mtUtmt  ions 
for  the  two  mountains,  not  including  the  smaller 
layers  cMxurring  in  many  places,  especially  on  the 
slopes  of  Luossavaara.  and  the  unknown  quantity* 
which  probably  exists  under  the  lake  Luossajarvi. 

Methods  of  Working  the  Ore. 

These  layers  of  ore  are  unique,  not  only  on  account  oi 
tlieir  dimensions,  but  also  for  their^  quality  and  the 
unusual  way  geologically  in  which  they  occur.  UnUke 
iron  ore  elsewhere,  wliich  occurs  in  slate-like  nxka, 
this  is  embed de<i  in  a  t\"pic  porphyry* 

Interesting  particulars  are  also  given  of  the  methcxSs 
of  working  the  ore.  Both  at  GcUivaara  and  Kirunft 
the  mining  is  done  in  open  caisis.  At  Gellivaara. 
however,  owing,  to  tlie  position  of  the  layers,  this  wt>rk 
is  combined  with  downcast  shafts.  The  gradient  ol 
the  layer  being  rather  steep,  the  open^cast  work  caJi 
only  l>e  done  to  a  depth  of  alx)ut  40-50  metres.  It  i* 
then  c*>ntinued  by  shafts,  which  in  some  places  have 
reached  a  depth  of  200  metres.  The  ore  is  sorted  in 
the  mines  according  to  the  percentage  of  phosphorus. 
At  r.elli\-aara  there  are  six  quaUties.  ^ith  a  percentage 
of  phosphorus  from  002  to  2. 

The  sorted  ore  is  sent  do^^-n  by  an  automatic  railway, 
and  put  into  big  containers.  fT«>m  wliich  the  trucks  are 
tilled.  There  arc  two  types  of  trucks,  lor  55  and  45 
tons. 

The  Present  Output. 

The  mining  as  w  ell  as  the  handling  of  the  ore  is  more 
c* implicated  at  GelhVi\ara  than  at  Kinina.  there  being 
sixteen  separate  mines  in  tlie  former  place,  at  varying 
distances  from  each  other,  but  the  principle  ol  the 
arrangements  is  the  same  in  lx>lh  places. 

A  large  or*  '       1  tn,  such  as  we  have  not  before 

had   in   the   ^  lan    countries,    has   been    made 

possible  by  L..i  .-.>.. matte  planning  of  the  diSc-rent 
sections  of  the  work. 

At  Kirunavaara  3,700  tons  ore  are  now  loaded  daily* 
equal  to  an  annual  production  of  one  million  tooSw 
The  production  at  Gelhvaara  has  during  the  last  few 
yetrs  been  800.000  to  900.000  toos*  Uitt  it  can  00  doiiit 
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he  increased  to  one  million.  When  the  other  rich  ore 
deposits  in  Norrland.  which  cannot  be  now  worked 
have  been  connected  with  the  Ofoten  railway,  the  total 
ure  production  will  be  considerably  increased,  and 
there  will  be  an  end  to  the  talk  about  the  slumbering 
millions. 

Effect  upon  the  British  Iron  and  Steel  Tra4e. 

The  possibiUties  of  the  North  Scandinavian  fields 
are.  of  course,  well  known  to  British  ironmasters,  a 
lact  which  was  alluded  to  by  Mr.  Bennett  H.  Brough 
in  the  course  of  a  lecture  delivered  to  the  members 
of  the  West  of  Scotland  Iron  and  Steel  Institute. 
Re\-iewing  the  present  sources  of  iron  ore  supply,  he 
remarked  that  while  it  was  true  that  the  richest  ores  at 
Bilbao  had  been  exhausted,  and  that  more  attention 
had  to  be  piaid  to  calcination  and  to  the  washing  of 
ores  of  inferior  quality  to  enable  them  to  meet  market 
requirements,  there  need  certainly  be  no  immediate 
apprehension  of  a  Bilbao  ore  famine.  Far-seeing 
British  ironmasters  were,  however,  already  making 
arrangements  for  the  time  when  substitutes  for  the 
Bilbao  iron  ores  would  have  to  be  found.  And, 
happily,  there  were  still  large  fields  of  ore,  almost 
untouched,  in  Scandinavia,  in  Spain,  and  in  the  South 
of  Spain,  Algeria,  Canada,  Cuba,  South  America, 
India,  and  China.  The  future  of  the  home  demand 
was  likely  to  be  affected  by  the  development  of  the 
basic  open-hearth  process  of  steel  making,  and  there 
need  be  no  immediate  fear  regarding  the  supply  of  the 
m<ire  impure  ores  suitable  for  that  purpose.  ^The 
lecturer  remarked  that  in  the  year  1902  the 
worl<l  was  literally  ransacked  for  fresh  iron  ore  fields 
to  supply  rich  ores  for  the  British  blast  furnaces. 

A  Retrospect. 

In  the  course  of  a  general  review  of  the  Iron  and 
Steel  and  Engineering  trades,  covering  1903,  the 
Iron  and  Coal  Trades  Review  remarks  that,  although 
we  can  hardly  classify  1903  as  a  satisfactory  year, 
yet,  on  the  whole,  it  shows  an  improvement  on  both 
1901  and  1902  ;  in  fact,  a  considerable  one  on  the  first 
of  these  two,  in  respect,  at  any  rate,  to  the  volume  of 
trade.  Certainly  business  has  not  been  so  bad  in 
most  branches  of  these  industries  in  the  Middlesbrough 
district  as  it  has  been  the  fashion  for  many  to  make 
out  during  the  past  few  months,  whatever  may  have 
been  the  experience  in  other  centres.  It  is  true  that  there 
are  certain  departments  which  have  been  very  hard 
hit  by  depression,  and  the  manufacturers  engaged  in 
such  branches  have  very  good  reason  to  be  "  down 
in  the  dumps,"  and  to  take  a  pessimistic  view  of  the 
situation,  for  with  them  trade  has  never  been  so  bad 
as  it  has  been  in  1903.  The  firms  who  have  suffered 
so  keenly  have  been  those  who  have  had  to  get  their 
orders  mainly  from  the  shipbuilders,  whose  trade 
has  not  been  so  unfavourable  for  a  good  many  years, 
and  who  are  suffering  partly  from  the  extensive  over- 
building in  1899  and  1900.  But  makers  engaged  in 
most  other  branches  of  the  iron  and  steel  industries 
have  not  had  altogether  a  bad  time — makers  of  foundry 
pig-iron,  ironfounders,  steel  rail  manufacturers,  etc., 
have  had  a  fair  time,  and  we  note  increases  in  production 
and  deliveries  of  iron  ore,  Cleveland  pig-iron,  and 
manufactured  iron  and  steel  other  than  that  required 
in  shipbuilding,  though  at  sUghtly  lower  prices  than 
were  realised  in  1902.  But,  after  all,  the  manufac- 
turers held  their  own  very  well  during  the  year,  and 
the  ffuctuations  in  values  have  been  of  small  extent, 
which  fact  is  exemplified  by  the  small  changes  that 


have  been  reported  in  the  wages  of  the  men,  which 
are  regulated  by  sUding  scale  ;  some  wages,  in  fact,  have 
been  stationary  for  considerably  over  a  year. 

During  the  year  we  exported  3,571.373  tons  •  of 
iron  and  steel,  being '97,728  tons  in  excess  of  the 
exports  of  1902,  and  758,850  tons  in  excess  of  the 
exports  for  1901,  though  in  1903  lower  prices  pre- 
vailed than  in  either  of  the  two  previous  years. 

Prospects  of  the  American  Iron  Trade. 

The  outlook  for  the  American  iron  trade  in  the 
coming  year  is  not  considered  a  very  bright  one, 
since,  in  addition  to  a  reduced  consumption,  leaders  of 
industry  are  confrdnted  with  the  many  perplexing 
questions  which  follow  in  the  wake  of  a  boom.  What 
these  questions  are  Mr.  C.  Kirchhoff  concisely  sets 
forth  in  the  American  monthly  Review  of  Reviews  : — 

"  So  far  as  the  probable  volume  of  export  sales 
is  concerned,"  says  this  authority,  "it  is  not  well  to 
indulge  in  very  sanguine  expectations.  We  are  not 
the  only  ones  who  are  dumping  a  surplus,  nor  are  our 
plants  so  immeasurably  better  or  our  costs  so  much 
lower  that  we  have  foreign  markets  at  our  mercy. 
Our  best  works  are,  generally  speaking,  far  ahead  in 
labour-saving  appliances,  but  we  need  that  advantage 
to  offset  our  higher  wages.  On  the  other  hand,  we 
are  not  as  economical  of  fuel  nor  as  careful  of  waste 
as  the  better  works  of  our  competitors.  Besides,  we 
must  descend  to  the  level  of  the  world's  neutral  markets, 
which  is  considerably  lower  than  our  own.  This  must 
mean  some  sacrifice,  even  if  due  allowance  be  made  for 
the  fact  that  cost  of  manufacture  is  lowered  by  being 
able  to  keep  plants  at  full  employment.  The  moral 
effect  upon  home  consumers  of  export  sales  at  lower 
prices  than  those  prevailing  at  home  is  another  con- 
sideration which  must  be  given  some  weight.  To 
these  very  perplexing  questions  must  be  added  that  of 
lowering  cost,  to  keep  pace  with  shrinking  values^ 
with  which  is  intimately  coupled  the  readjustment 
of  the  relations  with  and  the  remuneration  of  labour. 
The  price  of  raw  materials,  notably  fuel,  has  already 
given  way,  and  ore  may  be  expected  to  follow  when 
the  time  for  making  new  season  contracts  arrives." 

Another  authority,  the  Iron  Trade  Review,  is 
sanguine  that  with  all  the  disappointments  of  the 
closing  year  the  American  iron  trade  enters  upon 
1904  hopefully,  at  least ;  and  there  is  good  reason  to 
expect  an  improvement  from  the  conditions  of  the  past 
three  months.  What  the  railroads  do  will  determine 
largely  the  turn  of  events.  With  a  total  of  2,200,000 
tons  of  rails  booked  for  1903  or  carried  over  from  1902, 
the  rail  manufacturers  faced  1903  with  abundant 
confidence.  To-day  they  have  scarcely  more  than 
one-third  that  tonnage.  If  the  supply  of  money 
increases  and  a  market  for  bonds  again  appears,  so 
that  new  work  can  be  financed  on  favourable  terms, 
the  railroads  will  resume  buying  iron  and  steel  where 
they  left  off  some  months  ago.  In  other  consuming 
lines  there  is  good  evidence  that  the  wait  of  recent 
months  has  been  rather  for  a  lower  price  than  for  lack 
of  uses  for  material,  and  much  withheld  bujring  will 
come  out  now  because  it  cannot  be  longer  delayed. 
Indeed,  enough  business  has  accumulated  in  the  period 
of  abstention  from  the  market  to  warrant  considerably 
increased  operation  of  steel  works.  Moreover, 
the  great  consuming  West,  with  its  unprece- 
dented bank  accounts  and  its  milUons  of  bushels  ol 
grain  not  yet  turned  into  money,  has  a  buying  capacity 
that  should  be  heard  from  in  1904. 
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AUTOMOBILE   NOTES. 


The  New  Act. 

The  fact  that  the  new  Act  had  come  into  force  was 
l».lmo5t    immediately    noticeable    in    the    metro|xihtan 

streets  by  the  advent  of  the  conspicuous  num1>er8. 
Itnrhich  are  now  such  a  feature  in  automobile  trathc. 
I^he  hostihty  of  certain  rural  distnct  couneils  haa 
Imtlorded  material  for  many  amusing  paragraph  in 
|the    Press,  and,    as   might   have    been  expected,  some 

of  them  do  not  seem  to  fully  realise  the  exact    hmits 

3f  their  restrictive  powers.  Happily,  however,  the 
fxeal    of    the^e    small    anti-motoring    councils    will    be 

Bubject    to    the   restraining    influences   of    the   county 

CiiunciLs.  The  num hexing  thus  imposed  by  the  new 
^regulation!}  may  he  unsightly,  but  it  will  unquestionably 

do   much   to  repress  the  "  ruad   hog,"  and  at  the  same 

ime  it  is  hkely  to  minimise  the  feeling  of    antipathy 
■itli  which  motor  cars  are  regarded  in  some  of  the 
aral    districts.     The    speed    regulations    are    another 
fmatter.     It  would  rather  seera  that  the  duties  of  the 

Chaaffeur  will,  m  course  of  time,  l>ear  j»ome  similarity 
|lo   those  of   the   railway  engine  driver,   and  to  avoid 

tn>oWe  he  will  have  to  know  his  routes  equally  well. 

.  Side  SLlp. 

As  announced   last   month,    it   is   proposed   by   the 

iutomohil^    Club    to    hold    a    novel    competition    for 

Jevices  designed  for  the  prevention  of  sideslip.     Every 

riotorist    will    recognise    the    utihty     of    such     tests, 

|lmt  it  seems  probable  that  there  will  be  consideral.de 

difficulty  in  carrying  it  out,  and  we  shall  be  somewhat 

interested    in    foUowing      the      arrangements    of    the 

tirganisers.     The  question  is  one  into  which  practical 

|cxf)erience  largely  enters,   and  if  any  of  our  readers 

re    able    to   offer  suggestions   for    the    more   efficient 

rj'ing  out  of  the  proposed  tests,  or  can  indicate  a 

thoroughly  suitable  spot  for  carrying  them  into  effect, 

f'we  shall   be  glad   to  forward   such   particulars  to  the 

pTomoiers. 

Endurance  Test. 

The  Automobile  Club  of  America  will  probably 
go  m  for  an  endurance  test  during  the  coming  month, 
when  the  machines  entered  will  have  to  encounter 
snow,  ice.  and  mud,  the  idea  l>eing  to  test  the  capacity 
of  the  machines  as  all- the-y ear-round  vehicles.  It 
is  said  that  the  manufacturers  will  welcome  the 
thoroughly  effective  tests  proiK)sed,  for  they  believe 
that  they  have  very  nearly  achieved  success  jii  making 
1  ►  rv^iceable  vehicle  for  commercial  use  at  a  reasonable 
<\  and  are  anxious  to  secure  perfection  in  ^their 
lii.t  chines* 

Motor  Transport 

A  WiTiter  in  T^W  South  African  Alines,  Commerce^ 
trttd  Industries,  criticising  a  recent  article  in  Page*s 
Magazine  on  Motor  Transport,  points  out  that  a 
oomp»arison  between  mechanical  and  horse-drawn 
transport  in  say,  America  or  England,  would  not  hold 
tn  regard  to  South  Africa.  Tliere  arc.  of  course, 
Ti«  tors  pecuhar  to  this  countrj'^  which  have  to  be 
nted  on  both  sides  of  the  calculation,  factors  which 
I  addy  suggest  themselves  and  need  not  be  enumerated. 
1  he  balance  of  advantage  m  innumerable  cases  is 
beheved  to  be  on  the  side  of  mechanical  transport  ;  but 
the  growth  of  this  form  of  transpoirt  is  Ixiund  to  be 
more  or  less  alow, 

Betrospect  an:l  Prospect » 

The  A/t)ltt  IS  not  able  tt*  speak  ver>'  enthusiastically 
about    the    past    year.      The    disastrous    Paris-Madrid 


race,  the  loss  to  England  of  the  Gordon- Bennett  Cup, 
and  the  degradation  of  the  number  plate,  are  all 
spoken  of  in  regretful  strain.  Only  in  one  direction 
was  there  a  gleam  o*  sunshine.  This  was  to  be  found 
in  the  steady  growth  of  motoring  among  men  of 
moderate  means,  and  the  Motor  is  more  convinced 
than  ever  that  in  the  direction  of  the  hght  and  popular 
priced  car  hes  the  prosperity  iif  the  British  automobile 
industry  of  the  future. 

Mr.  S.  E.  Garcke.  in  the  course  of  a  review  of  the 
Motor  Industry,  remarks  that  although  many  of  the 
best  makes  of  large  cars  were  not  exhibited  at  the 
November  5hoM^ — the  majority  of  manufacturers 
reserving  themselves  for  the  shows  in  February  and 
March — a  lew  were  to  be  seen.  Among  others,  the 
well-known  makes  of  Beaufort,  Talbot  (British  Auto 
mobile  Syndicate),  Darracq.  Sunbeam  (John  Marston, 
Ltd.}.  had  good  sho'ws*  It  is  mentioned  as  an  illustra- 
tion of  the  enormous  growth  of  the  motor  industry, 
that  A.  Darracq  and  Co.  are  constructing  over  t,ooo 
cars  for  1904.  ranging  from  the  8-h.p.  single-cylinder 
to  the  30-h.p.  four-cyhnder. 

The  Motor  Car  Journal  prophesies  a  busy  coming 
season,  not  only  as  regards  motor  car  competitions, 
but  also  in  connection  \*ith  the  motor-boat  movement. 
At  Cannes.  Monaco^  and  Nice,  as  well  as  other  pleasure 
resorts,  races  are  ?3etng  organised.  M.  Paul  Meyan^ 
of  La  France  Antomobiie,  has  just  offered  a  cup  to  the 
Club  Nautique  de  Nice,  which  is  to  be  competed  for 
on  April  17th  next.  To  become  the  winner's  own 
property  the  cup  must  be  won  two  years  in  succession. 
The  race,  which  is  to  be  over  a  distance  of  100  kilo- 
metres,  is  mtemational,  each  country  being,  however, 
only  permitted  to  have  in  the  race  one  boat,  the  length 
of  which  must  not  be  more  than  40  ft.  Any  number 
of  entries  can  be  sent  in  from  each  country,  and  a 
series  of  ehminating  races  will  be  held  to  select  the 
boat  to  compete  in  the  cup  race.  Entries  are  to  be 
sent  to  the  Club  Nautique  de  Nice.  93,  Quai  du  Midi, 
Nice,  before  March  50th  next. 

The  future  of  the  Electric  Motor  Car  is  discussed 
in  an  interesting  manner  by  a  correspondent  of  Ehctrical 
Investments.  For  greater  freedom  and  independence 
the  owner  of  an  electric  car  is  bidden  to  look  to  Mr. 
Edison-  Says  the  "WTiter. — we  have  weighty  authority 
for  the  statement  which  is  now%  \^'e  beUeve,  published 
for  the  first  time,  that  during  the  early  part  of  the 
year  1904.  steps  will  be  taken  to  put  the  Edison 
accumulator  on  the  market  on  a  large  scale.  A 
factory  is  to  l^  erected  in  this  country  to  supply  the 
British  demand,  wliich  is  sure  to  be  very  large  if  the 
invention  is  only  half  as  wonderful  as  it  is  claimed 
to  be.  Our  information  is  that  the  result  of  the  most 
severe  tests  has  been  such  as  to  astonish  eminent 
experts,  who  are  now  convincetl  that  Mr.  Edison  has 
solved  the  problem.  The  Edisun  accumulator,  we 
are  told,  is  so  much  more  serviceable  than  any  com- 
petitor on  the  market  that  it  will  at  once  enlarge  the 
range  of  the  electric  car  to  such  an  extent  as  to  make 
it  a  thoroughly  reliable  long-distance  vehicle. 

Automobiles  in  Canada. 

According  to  a  Board  of  Trade  report,  automobiles 
have  received  a  good  start  in  Canada.  It  is  expected 
they  \^ill  be  very  common  next  summer.  Practically 
all  of  the  machines  used  there  at  the  present  tim© 
are  manufactured  in  the  United  States,  and  a  great 
number  of  different  manufactnrers  of  automobiles 
are  represented.  Automobile  manufacturing  in  Canada 
has  not  attained  any  volume  at  present,  but  several 
enterprises  are  likely'to  take  up  the  industry. 
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AMERICAN-  RESUME, 

By  our  New  York  Correspondent. 


The  World's  Greatest  Suspension  Bridge. 

The  opening  of  the  WiUiamsburg  Bridge  at  New 
York  on  December  19th,  marks  the  successful  com- 
pletion of  a  great  undertaking.  The  accompanying 
plan,  for  which  we  are  indebted  to  the  Engineering 
News,  affords  an  interesting  comparison  between 
the  Brooklyn  Bridge  and  the  structure  which  has  just 
been  thrown  open  to  the  pubhc.  An  article  on 
the  WiUiamsburg  Bridge,  by  W.  B.  Northrop, 
appeared  in  the  October,  1902,  issue  of  Page's 
Magazine. 

Great  Engineering  Works. 

In  the  course  of  an  article  on  the  engineering  outlook 
for  1904,  one  of  our  contemporaries  mentions  that  in 
the  coming  year  several  great  engineering  works  will 
probably  be  inaugurated,  which  will  call  for  all  the 
resources  and  inventive  talent  of  both  civil  and  mechani- 
cal engineers.  In  this  category  the  writer  includes 
the  construction  of  the  Isthmian  Canal ;  the  plan  of 
the  Pennsylvania  Raikoad  Company  to  connect  its 
system  with  the  cities  of  New  York  and  Brooklyn 
by  tunnelling  under  the  Hudson  and  East  Rivers, 
and  the  work  on  the  Grand  Trunk  Pacific  Railway, 
which,  by  the  way,  is  to  be  a  model  for  twentieth 
century  railway  practice. 

The  Panama  Canal. 

The  estabhshment  and  recognition  by  this  country 
of  the  new-bom  Republic  of  Panama,  says  Marine 
Engineering,  has  settled  for  all  time  the  question  of  a 
trans-isthmian  waterway  and  the  part  in  which  this 
country  is  to  take  in  it.  Our  Government  will  now 
construct  the  Panama  Canal,  and  that  right  speedily, 
so  that  within  a  few  years  we  may  expect  to  see  this 
great  waterway  open  for  commerce.  It  is  reason- 
ably anticipated  that  this  will  be  immediately  followed 
by  an  immense  expansion  of  trade  between  our  Pacific 
and  Atlantic  States,  and  a  new  field  of  commerce  will 
be  opened  for  merchants  on  the  western  coast  of  South 
America." 

It  is  asserted  in 
some  quajtcrs  that 
the  unhygienic  con- 
dition^ a«d  intoler- 
able heat  of  the 
lathitiian  climatf 
will  acid  materially 
to  the  bill  of  ojsu 
It  i$  stated  that 
the  Panama  1st  It 
miis  is  not  only  unlit 
for  eoli>ni  !ia  t  ii  1  n , 
but  hfe  there  is 
a  canstant  hat  tic 
against  unheal  rliv 
condition:;!. 


NEW  YORK,  Jantiary  19th,  1904. 

A  Novel  Application. 

Slack  time  constitutes  an  evil  which  is  common 
enough  in  certain  places,  but  that  a  city  engineer 
should  appeal  to  have  his  salary  cut  down  in  con- 
sequence thereof,  is  an  altogether  new  phenomenon. 
At  Fargo,  No.  Dak.,  Mayor  Sweet  reported  to  the 
council  that  Acting  City  Engineer  Atkinson  felt  tliat 
the  work  of  his  office  during  the  winter  months  was 
not  of  sufficient  quantity  to  demand  the  whole  of  hLs 
time,  and  w*as  so  unimportant  that  he  did  not  think 
he  should  accept  the  $100  per  month  salary,  and  had 
asked  that  it  be  cut  to  $50.  The  council  did  not 
look  upon  the  matter  very  kindly,  and  Aldermen 
Schruth,  Cummings  and  McKellar  expressed  them- 
selves as  believing  that  Mr.  Atkinson's  services  as 
engineer  were  well  worth  what  it  costs  the  city. 
As  the  salary  was  fixed  by  ordinance  it  was  their 
opinion  that  it  should  not  be  changed. 

American  Electrical  Apparatus. 

An  estimate  of  the  production  of  electrical  apparatus 

in  this  country  during  the  past  year  works  out,  according 

to  the  Electrical  World  and  Engineer,  at  $158,650,000. 

the  figures  are  as  follows  : — 

Dynamos 

Transformers 

Switchboards,   for  lighting  and 

power   . . 
Motors  for  all  purposes . . 
Storage  batteries 
Primary  batteries 
Carbons 
Arc  lamps  1  ' 
Incandescent  lamps 
Lighting  fixtures 
Telephonic   apparatus   . . 
Telegraphic  apparatus  . . 
Insulated  wires  and  cables,  sub- 
marine cables  . . 
Conduits,    interior    and    under- 
ground 
Rheostats,  heating  and  cooking 
apparatus 
Annunciators    . . 
Electric  clocks  . . 
Lightning  arresters,  fuses. 

etc. 
Measuring  instruments 
Miscellaneous  apparatus 


$17,000,000 
5,000,000 

2,750,000 
30,000,000 
4,500,000 
1,250,000 
2,000,000 
2,250,000 
5,500,000 
3,750,000 
25,000,000 
2,000,000 

30,250,000 

1,750,000 

2,500,000 
250,000 
150,000 


HALF-SECTIONS  OF  THE   NEW  WILLLAMSBURli   HRIDGE    AT   NEW   YORK,   AND    BROOKLYN    BRIDGE. 
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SOUTH    AFRICAN  RESUME. 

By    01  U    JOHAXNESOrRG    CORRESl'OXDEXT. 


De  Beers  Consolidated  Mines. 

»rhe  annual  report  of  tins  company  cnn tains,  as 
tisual,  many  items  of  interest  to  engineerii  and  mining 
men.     For  instance,  it  mentions  that  the  company  has 

just  completed,  at  a  cost  of  /8o,ooo,  a  central  electric 

station,  from  which  power  is  to  be  distributed  to  the 
L  uiidergrouud  machinery  as  well  as  to  the  washing 
[plants,  haulage  gears,  etc*  The  installation  has  been 
Isupplied  by  Messrs.  C.  C.  George  and  Co,,  of  Johanne^- 
|burg,  representing  the  VVestinghouse  Company  of 
iAmerica.  The  lighting  of  the  mines,  floors,  offices, 
[and  plants  of  the  company  is  supphed  from  the  same 
Icentre.  and  it  is  proposeti  also  to  deliver  current  for 

lighting  purposes  to  the  immediately  adjacent  town- 
IsMps  of  Kimberley  and  Beaconsfield.  A  suggestion 
lis  also  made  in  the  report  that  it  may  be  possible  to 
m  an  electric  tram  to  Alexandersfontein,  the  favourite 
l-pleasurc  resort  of  tlie  Diamond  Fields  community, 
I  •where  an  hotel  has  teen  erected  by  the  company  at  a 
[cost  of  £'25,000.  This  last  fact  shows  how  far-reaching 
lis  the  interest  taken  by  the  company,  not  only  in  the 
fwork  of  its  employees,   but  also  in   the  recreation  of 

themselves  and  their  families. 

Yulues   and    Yields  of  the    Grlqualand    West 
Diamond  Mines. 

The  following  tal>lc,  compiled  from  figures  given  in 
Ihe  repiort  already  mentioned  show  the  quantities 
and  vadues  of  the  diamonds  found  per  load  of  blue 
ground  washed  during  the  past  year,  for  the  several 
mines  in  the  district.  One  load  contains  16  cubic  feet 
|?of  mateTial : — 


JOHANNESBURG,  January  llth,  1904. 
Native  Labour  Commission  and  the  Minority 
Report. 

X  brief  account  of  the  findings  of  the  native  Labour 
Commission  was  included  in  the  December  number 
of  Page's  Magazine.  It  will  suffice,  therefore,  to 
direct  attention  to  the  following  summary  of  require- 
ments : — 


Kime  tit  Mine. 


!  yield  per 
1    load  In 
I  decimals 
ol  a  carat 


De  Beers  and  Kim- 
berley Mines 
Premier     Mine, 
Wesselton  *.' 

L*BuUfonteinMine,  . 


I  Averajle^  valyc 

per  load  of 

blu«. 


0-61 

0-30 
0-24 


i    s.     d, 
t     9     9*8 


14     4 

10    IO'2 


Ihe  total  output   for   the  twelve  months  realised 
['j(S.24i,i72. 

It  is  interesting  to  compare  these  figures  with  those 

3f  the  mines  in  the  Transvaal,  where  the  average 
[production  per  load  has  been  a  Uttle  over  one  carat 
iper  load.  The  average  value  for  a  year's  >ield  is 
TjJi  7s.  7*4d,  per  carat,  and  the  total  value  for  the  same 
jperiod  only  £46,358.  The  value  per  load  works  out 
|«t  about  £1    lis,  3d*,  or  just  a  Uttle  higher  than  the 

iverage  of  the  De  Beers  and  Kimberley  mines. 

Native  Convict  Labour  on  the  Band. 

A  great  deal  of  the  work  on  the  De  Beers  Hoors  is 
^^  performed  by  convict  labour  supphed  by  the  Cape 
^B-Qovemment,  and  as  this  arrangement  has  worked 
^■satisfactorily  for  many  years  it  is  not  surprising  that 
^K'some  of  the  black  convict  labour  available  on  the  Rand 
^■should  also  be  used  for  mining  purposes.  The  Trans- 
^Hvaal  Government  have  supplied  1,500  convicts  already 
^Fwith  the  stipulations  that  they  shall  be  kept  in  separate 
compounds,  apart  from  the  free  labourers,  shall  be 
employed  for  surface  work  only,  and  shall  receive 
IS*  6d,  per  day.  Quarters  for  the  guards  have  also 
l*o  be  provided  by  the  mining  companies. 


Agriculture 

Mining 

Other  industries    . 

C.S.  A.  Railways    . 
Open  lines  . . 
New  Construction . 


Eitioated 

n  umber 
r«|uired. 


80.000 

197,644 

69,684 


16,000 
40.000 


Now  ^t 
work. 


27-7^5 
68,280 
69.684 


Shortage. 


J  29.364 

No  data 
obtainable. 

J-598 


403,328  I      181.929 


22^,399 


All  these  figures,  except  those  for  the  railways, 
which  include  the  Orange  fiiver  Company  lines,  are 
tor  the  Transvaal  only.  No  estimate  could  be  arrived 
at  from  the  available  evidence  as  to  the  future  develop- 
ment and  consequent  labour  requirements  of  "  other 
industries,"  and  the  Commission  has  not  hazarded  a 
guess  at  the  probable  shortage  under  this  hea.cL  Even 
at  this  moment  therefore,  according  to  the  above 
tabulated  summary,  we  are  confronted  with  a  defi* 
ciency  of  more  than  half  the  number  of  labourers 
actually  and  urgently  required. 

The  estimate  oi   the  two  gentlemen  who  ditfered 
from  their  ten  colleagues  was  stated  as  follows  : — 
Witwatersrand  gold  mining  .,       91,000 

Witvvalersrand  coal  mining  li.ooo 

Other  districts  E^old  minmi^  ..        12,250 

Railways  ....       20,000 

Agriculture  ..  ..       55,000 

Other  industries  .  .  , .      69,700 


Subtract  number  now  at  work  as  above. 


259,950 
181,929 


Present  shortage  according  to  minority 

report       .,  ..  ..  ..  ..      78,021 

Strikingr  an  Average. 

To  allow  for  any  unconscious  bias  on  either  side, 
we  may  take  the  mean  of  the  two  figures,  namely 
149,760  35  l>eiug  practically  unassailable.  Now,  on 
November  30th,  1902,  there  were  45,445  natives  working 
on  mines,  and  on  October  51st.  1903.  there  were  74.609. 
The  average  monthly  increase  has  therefore  been 
2.5  r4.  As  the  mining  requirements  are  about  half 
the  total  in  each  set  of  figures  given  above,  we  may 
estimate  the  total  increase  at  5,000  per  month.  If 
this  rate  of  increase  could  be  maintained,  it  would 
require  two  and  a  half  years  to  obtain  our  presetU 
requirements.  *  But  this  means  al>solutely  no  ex- 
pansion of  industrial  e'^ort  in  any  direction.  There- 
fore, it  is  quite  evident  that,  after  alloA^ing  due  weight 
to  the  ftgnre^  of  both  parties,  an  importation  of  labour, 
as  stated  in_our  November  notes,  is  essential  to, the 
progress  of  '  the  Transvaal  and  the  Orange  River 
Colon  v. 
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GERMAN     RESUME. 


BY 


Dr.  ALFRED  GRADENWITZ. 


Wireless   Telegraphy  n*om   Running  Railway 
Trains. 

Experiments  recently  made  by  Professor  Biscan, 
Teplitz,  Austria,  with  a  view  of  using  wireless  tele- 
graphy apparatus  from  running  railway  trains,  are 
said  to  have,  so  far,  given  quite  satisfactory  results, 
wireless  despatches  being  safely  received  and  trans- 
mitted over  distances  as  high  as  7  kilometres  from  the 
station  erected  in  Teplitz.  The  possibility  of  ensuring 
wireless  communication  "^ith  running  railway  trains 
has  thus  been  evidenced.  The  car  containing  the 
apparatus  was  coupled  to  the  back  of  the  train,  two 
wires  leading  outside  of  it.  These  wires  were  conveyed 
horizontally  on  both  sides  of  the  roof  of  this  car  and 
of  three  ordinary  railway  cars,  terminating  in  a  honzontal 
free  point ;  they  were  intended  to  replace  the  antennae 
otherwise  used  in  connection  with  wireless  telegraphy 
stations  to  enforce  the  effects  of  electric  waves.  As  soon 
as  the  train  approached  the  Teplitz  wireless  telegraphy 
station  up  to  the  distance  above  mentioned  whence 
a  continuous  supply  of  despatches  was  to  be  given, 
,  the  telegraph  apparatus  in  the  car  would  begin  working, , 
the  paper  ribbon  containing  the  telegrams  running 
off  the  roller  in  a  manner  quite  analogous  to  an  ordinary 
telegraphic  apparatus.  Similar  experiments  have, 
by  the  way,  been  carried  out  some  time  ago  on  the 
Berlin-Zossen  military  railway. 

Wireless  Telegraphy  Experiments. 

The  Berlin  Gesellschaft  Ifir  drahtlose  Telegraphic 
has  installed  on  the  Norwegian  Loffoden  Islands  two 
wreless  telegraphic  stations  at  a  distance  of  50  kilo- 
metres, the  points  chosen  being  separated  by  high  and 
continuous  rocky  masses  so  as  to  oppose  material 
obstacles  to  the  passage  of  the  electric  waves.  These 
experiments  were  made  with  a  view  of  testing  the 
safety  of  the  system  under  especially  unfavourable 
conditions.  The  above  stations  were  operated  by 
means  of  dry  cells  so  as  to  ascertain  whether  very 
small  amounts  of  energy  would  allow  of  communica- 
tion being  secured  over  the  distance  of  50  kilometres. 
On  account,  however,  of* the  obstacles  interposed  in 
the  direction  of  telegraphing^,  the  primary  energy 
of  a  hmited  number  of  dry  cells  was  found  to  be  insuffi- 
cient, an  amount  of  energy  as  high  as  about  200  watts 
being  necessary  to  ensure  a  regular  communication. 
On  the  other  hand,  the  above  company  had  some  weeks 
ago  made  attempts  to  obtain  wireless  communication 
from  their  large  station  at  Oberschoneweide  (near 
Berlin)  as  far  as  Munich  and  Vienna.  On  account, 
however,  of  the  heavy  storms  prevailing  these  ex- 
periments had  to  be  discontinued,  the  storm  in  Berlin 
tearing  off  the  balloon  carrying  the  antennae  from  the 
rope.  In  Munich  it  was  equally  impossible  to  send 
up  balloons  or  kites  because  of  the  violent  storm. 
The  exoeriments  which  were  contemplated  for  some 
time  between  the  Oberschoneweide  station  and  Karls- 
krona,  Sweden,  were  commenced  on  the  16th  inst.. 
and,  as  far  as  is  known,  have  given  satisfactory  results. 

Strength  of  Steel  Castings  at  Ordinary  and  High 
Temperatures. 

The  experiments  by  C.  Bach,  described  in  a  paper 
recently  published  in  the  Zeitschrift  des  Vereins  Deuischtr 


BERLIN*  January  2bt,  1904. 

Ingenieurc  are  intended  to  ascertain  the  dependency  of 
the  mechanical  strength  of  steel  castings  on  tempera- 
ture ;  they  are  relative  to  castings  trom  three  different 
works,  being  distinguished  by  the  letters  O.  K,  and 
M.  respectively.  It  is  shown  in  the  first  place  that 
the  average  tensile  strengths  will  augment  up  to  about 
300°  C. ;  the  author  does  not  note  any  appreciable 
in^uence  of  the  duration  of  the  load.  For  higher 
temperatures,  on  the  other  hand,  the  mean  tensile 
strengths  are  found  to  increase,  viz.,  for  loads  lasting 
about  half  an  hour  :— 

For  casting  O  from  4,788  (300°  C.)  down  to  2.691 
kilogramme-square  centimetres  (500°  C.) :  K,  from 
4,242  (300°  C.)  down  to  2,043  kilogramme-square  centi- 
metres (500°  C);  M,  from  4,319  ( 300°  C.) down  to  2,274 
kilogramme-square  centimetres  (500*'  C.) 

For  more  prolonged  loads  (about  8-12  hours)  there 
is  a  decrease  in  the  tensile  strength,  being  at  500  C.  : 
for  casUng  K  from  2,043  ^o\vn  to  1.561  kilogramme- 
square  centimetres;  M,  from  2,274  down  to  1,911 
kilogramme-square  centimetres. 

As  regards,  on  the  other  hand,  the  individual  values 
for  the  tensile  strength,  there  are  in  the  case  of  castings 
O.  the  lowest  departures  at  ordinary  temperature 
and  the  highest  departures  at  300°,  whereas,  in  the 
case  of  K  and  M  100°  and  20**  respectively  will  corre- 
spond with  the  minimum  departures,  and  200°  and 
100°  with  the  highest  departures. 

The  average  fracture  tensions  are  found  to  decrease 
in  the  case  of  casting  O,  from  25*5  per  cent.  (20"  C.) 
down  to  77  per  cent.  (200°  C.) ;  K,  from  29*0  per  cent. 
(20°  C.)  down  to  177  per  cent.  (200°  C.) ;  M.  from 
27*2  per  cent.  (20°  C.)  down  to  15*2  per  cent.  (200°  C). 

For  temperatures  upwards  of  200°,  the  average 
fracture  tension  will  augment  again  up  to  33*3.  Si'3, 
and  26*1  per  cent,  respectively,  at  the  temperature  of 
500". 

Prolonged  loads  will  result  in  the  tension  being 
lowered  at  300°  and  400°,  and  augmented  at  the  tem- 
perature of  500°. 

The  individual  values  for  the  fracture  tensions  show- 
departures  among  one  another,  which  augment  in 
some  cases  at  extraordinary  rates,  for  increasing 
temperatures. 

The  average  contractions  of  the  cross  section  are 
found  to  decrease  up  to  300°,  this  decrease  being  for 
casting 'O,  from  50*4  (20°  C.)  down  to  15 '8  per  cent. 
(300°  C);  K,  from  56*1  per  cent.  (20°  C.)  down  to 
49  4  per  cent.  (300°  C.) ;  M,  from  487  per  cent.  (20*'  C. ) 
down  to  347  per  cent.  (300°  C). 

At  higher  temperatures  there  is  once  more  an  in- 
crease, values  as  high  as  44'6,  757,  and  42*1  respectively^ 
being  noted  at  the  temperature  of  500**.  There  i& 
moreover,  an  influence  of  a  prolongation  of  the  load. 
The  departures  noted  between  the  individual  values 
are  rather  high. 

From  the  above  it  is  inferred  that  a  steel  castings 
while  appearing  to  be  a  very  satisfactory  and  fairly 
uniform  material  with  respect  to  its  tenacity  at  ordinary 
temperatures,  may  present  Uttle  tenacity  and  uni- 
formity at  high  temperatures.  This  behaviour  should 
have  an  important  bearing  on  the  construction  of  steam 
boilers,  etc.,  where  the  strength  corresponding  to 
ordinary  temperatures  is  less  important  than  that 
corresponding  to  high  temperatures. 
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German   R6suni6. 


The  Pielock  Superheater. 

Superheaters  have  been  adopted  in  connection  with 
motives  relatively  late,  in  fact  long  after  their 
with  stationary  steam  Ixjiler  and  steam  engine 
nts  had  been  shown  to  be  advantageous.  In  1898 
Prussian  Railway  Administration  caused  extensive 
'ments  to  be  made  in  connection  ^^nth  hot  steam 
lotives  ;  these  experiments  resiilte<J  in  the 
pcrionty  of  the  hot  steam  locomotive,  as  compared 
th  the  wet  steam  locomotive  being  demonstrated. 
bw  present  superheater  types,  while  fully  meeting 
le  requirements  of  a  safe  operation,  cannot  be  installed 
thout  expensive  reconstruction,  except  in  the  case 
if  a  newly  constructed  locomotive,  necessitating  even 
the  latter  case  a  not  immaterial  cost  (with  the 
Jan  2  4-high-speed  locomotives  about  300  to  400). 
le  Pielock  superheater,  just  brought  out  by  the 
annoversche  Maschinenbau  A.G.  vnnn.  Georg 
igestorff.  Linden,  near  Hanover,  is  remarkable  for 
simplicity  and  suitable  arrangement,  in  addition  ' 
its  low  cost,  This  superheater  is  designed  not  only 
if  locomolives^  but  for  nearly  any  heating  tut>e 
Icrs,  being  readily  installed  in  connection  with 
lew  a^  well  as  with  existing  boilers.  In  the  case  of 
:omotive  superheaters,  the  apparatus  is  placed  in 
e  multitubular  l>oiIer,  using  the  existing  heating 
surface  <  yi  the  tubes  so  as  to  have  the  hre  gases,  necessary 
to  superlieat  the  steam,  enter  the  superheater  at  a 
convenient  temperature,  sufficient  to  obtain  the 
required  steam  temperature  with  a  minimum  heating 
r£ace»  while  being  sufficiently  cool  to  prevent  the 
*c  gases  exerting  any  noxious  influence  on  the  tube. 
The  superheater  consists  mainly  of  a  box,  sur- 
rounding the  existing  tube  system  in  the  boiler,  l>eing 
^^^adily  tightened  against  the  surruiinding  water  as 
^^he  press lures  in  the  superheater  box  and  in  the  boiler 
^^■re  identical.  This  box  is  divided  by  partition  walls 
^^■ito  difterent  compartments,  this  ensuring  a  contact 
^|k  prolonged  and  as  intimate  as  possible  between  the 
'  steam  and  the  heating  tube.  The  steam  enters  the 
superheater  box  at  boiler  pressure,  traversing  the 
various  compartments  and  entenng  a  box  surrounding 
the  governor  head*  The  tem|ierature  of  the  super- 
heated  steam  is  mdicated  by  a  thermometer  provided 
with  big  tig^ures.  so  as  to  be  easilv  read  from  the 
mechanic's  stand.  A  tube  leading  from  the  governor 
through  the  dome  foot  serves  to  supply  superheated 
steam  to  the  air  pump,  as  well  as  for  cleaning  the  rails, 
heating,  etc.  Jn  the  ca.se  of  any  disturbances  being 
noted,  the  amount  of  leakage  of  the  superheater  may 
be  ascertamed. 

Experiments  so  far  ma.de  on  the  Pielock  superheater 
have  fully  borne  out  the  hopes  entertained  regarding 
it.  fn  ctiunrction  with  experiments  made  on  behalf 
iii  the  Russian  railway  authorities,  a  saving  ot  coal 
-has  15  percent,,andofwaterashigh  as  rH  per  cent. » 
-tated,  as  compared  with  similar  locomotives  fed 
with  w^et  steam.  In  virtue  of  the  reduced  space  of  the 
superheater,  any  desired  temperature  up  to  the  maxi- 
mum of  300''  to  350^  may  be  obtained,  according  to  the 
position  and  length  of  the  apparatus. 


Statistics  of  German  Electricity  Works^ 

The  returns  published  in  a  recent  issue  of  the 
Eieklruiechnische  Zatschrift  are  intended  for  ascer- 
taining the  present  development  of  electricity  works 
in  Germany  according  to  their  dimensions  and  outputs, 
technical  and  economical  problems  being  excluded 
on  account  of  the  tUfftculty  met  with  m  gelimg  such 
information  through  a  private  cnquitt.  the  starting 
capital  being  only  excepted.  As  regards  the  results 
to  be  derived  from  thrse  statistics,  we  note  that  in 
1905  there  existed  in  Germany  fifty  electricity  works 
of  an  output  of  upwards  of  2,000  kilowatts*  the  two 
largest  being  BerUn-Moabit  {26,5^3  kilowatts^,  and 
Berlin -Oberspree  (25,425  kilowatts).  The  total  output 
of  these  fifty  largest  central  stations  l>elonging  to 
thirty-seven  cities  is  j^  1,479  kilowatts.  The  increase 
in  the  amount  of  connections  in  all  the  works  is  shown 
by  the  following  table  : — 
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Among  the  939  works  recorded,  there  is  a  large 
number  of  overland  centrals,  the  current  supply  of 
which,  so  far  from  being  conhned  to  a  certain  local 
district,  is  extended  to  a  considerable  number  of  places. 
In  this  connection  the  Briihl  central  station  of  the 
Berggeist  Lnmted  Company  should  lie  mentioned, 
supphnng  siacty-six  locahties  in  a  circle  15  to  20  kilo- 
metres in  radius  with  current  for  hght  and  power 
purposes,  as  well  as  the  Upper  Sdesia  electricity  works 
supplying  the  whole  of  the  industrial  dLstrict  of  Upper 
Silesia,  and  the  Rheinfeldeii  power  transmissii»n 
works  supplying  forty-six  localities.  Some  of  the 
large  tramway  companies,  it  is  stated,  have  decided 
on  transforming  their  tramway  central  stations  into 
such  overland  centrals.  Moreover,  there  is  in  the 
Rhenanian  industrial  districts  a  number  of  smaller 
electricity  works  serving  especially  for  the  small  and 
domestic  industry-  In  the  Anrath  electricity  works, 
near  Crefeld,  for  instance,  the  motors  connected  art- 
all  of  ^^  or  J  h.p..  being  used  in  the  domestic  industry 
for  operating  silk  ribbon  looms. 

Whereas  in  Switaterhmd,  there  is  a  large  number  of 
so-called  secondary  works  selhng  the  current  supphed 
from  a  larger  central.  The  only  similar  works  in 
Germany,  as  mentioned  in  these  statistics,  is  the 
municipal  electricity  works  of  Spandau,  near  Berlin. 
whefe  the  Berhn-Moabit  electric  station  supphes  tb« 
current  to  the  town,  selhng  the  same  to  jr^riViiie 
persoJis. 
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pillars  would  be  done  away  with.  An  article  on 
this  subject  appeared  in  Pagers  JL^guijce  last 
August, 

A  New  Coalbed. 

In  the  Department  of  Yoro,  in  Honduras,  a  new  coal 
bed  has  been  discovered.  Expert  examination  and  te$t 
Kit  several  iiampies  of  the  coal  taken  from  or  near  the 
surface  establish  the  claim  that  it  cokes  with  excellent 
result,  but  coal  taken  from  a  depth  of  2  ft  *>r  more 
exhibited  much  betler  qualities,  being  ftrm  and  lustrous^ 
It  is,  therefore,  believed  that  at  a  depth  of  from  50  to 
too  ft.  the  'deposits  should  be  found  to  possess  all  the 
requisites  of  hrst -class  coal.  As  there  are  no  oth<^  coal- 
fields of  \'alue  in  that  part  of  the  continent,  it  is  antict- 
pated  that  the  exploitation  of  this  property  will  carry 
with  it  protitable  returns,  as  well  as  inaugurate  a  new 
industry*  in  a  region  now  but  sparsely  populated. 

Production  of  Asphaltum  and  Bltuminoiis  Boek 
in  1902. 

The  production  oi  asphaltum  and  bituminous  rc»ck  in 
UKX2,  according  to  the  report  of  Dr.  Joseph  SCnitbcr^ 
lu  the  United  States  Geological  Survey,  showed  ^ 
large  increase  over  that  of  icpi,  amotmting  01 
quantity  to  56,525  short  tons  and  in  value  to  dols.  122^^ 
the  figures  lor  the  two  years  being,  respectively*  (39,659 
short  tons  (677,594  dols,i  atid  63,134  short  tons  ^555, 555 
dols.j.  The  relatively  smaller  increase  in  value,  as 
compared  with  quantity,  was  due  to  the  very  Urge  pro- 
portion of  bitummous  sandstone  produced,  .    . 

The  production  of  hard  and  refined  asphaltmn 
creased  from  19.316  short  tons  in  1901  to  22,321  shaft  t 
in  1002.  The  production  of  liquid  asphaHam,  all 
w*hich  was  derived  from  California,  decreased  from 
2,tyoo  short  tons  in  igoi  to  1,605  short  tows  in  1902, 
Tlie  quantity  of  asphaltum  produced  in  the  rc£mns 
of  crude  oil  during  ]i>o2  amounted  to  16,027  short  too&. 

The  imports  in  1902  amounted  to  153,003  long  loos 
1^92,604  dols.)  as  compared  with  13^**33  l<wig  tottt 
(553473  dols.j  in  n>oi. 

The  report  contains  a  brief  abstract  of  the 
ui  asphaltum  in  Cuba  in  IQOI. 

The  Chinese  Labour  Question- 

Dr.  Jameson,  in  the  course  of  hts  speech  nt  Qrahms- 
tr*wn,  dehned  his  own  attitude  towards  tbc  Cbmcst 
labour  question.  He  &iid  that  he  was  ofiposed  to  tkm 
introduction  of  Chinese,  but,  he  added,  *w>e  riMunt 
dictate  outside  our  own  borders, ' '  He  mii]d,  he 
troduce  legislation  to  prevent  Chinese  irooi  eanteri 
Colony.  As  we  go  to  press  we  bear  that  die  draft 
nance  for  the  introduction  of  Chdiieae  laboor  into  South 
Africa  has  just  been  read  in  the  TfeassYmai 
Couucii  There  is  still  a  strong  bias  mgMstst  the 
m  some  quarters,  notin tbstaiidiiifg  the  n 
safeguards  which  have  been  inHodvced  mJi 
scheme.  ^Ir.  Seddon  has  he&k  pBitKalail3r 
in  hts  hostility,  and  w^  are  iace  10  f»oe  wiUi  Hat 
uliat  unusual  spectacle  of  two  CokMual 
ilr.  Seddon  and  Mr.  Deakio— goiBg  ont  ol  thoir  l*«f 
to  pnjtest  against  a  ineasiiie  afiecting  a  portian  cS  the 
British  Empire,  it  is  true,  hot  in  no  way  nmanrrtsA 
with  their  own  spheres  of  induence.  t  aotice  tint  ovr 
joliannesburg  corrcspoodent  makes  a  harAir  aSnsKn 
tp  this  Question,  and  as  a  dose  ofanetrcr  en  tike  Wot 
bi^  <tptRio&s  are  certainly  estilled  id  some^  wta^bi* 
He  19  emphatically  for  the  inlnKivctian  oi  flBBiiMi 
labour. 
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^^\11SH  TRADE  I 


British  India* 

The  Public  Works  Department  of  the  Kashm>r  and 
Jammu    State    invite    tenrlers    for    an    electric    |KJwer 
installation  in  the  neighbourhood  of  Srinagar,  Kashmir. 
The  maintenance  and  up- keep  of  the  whole  plant  for  at 
X  one  year  after  completion  of  the  works  will  have 
be   included    in    the    tenders.     Further    particulars 
be  obtained   from    the   State   Engineer,    Kashmir 
Durbar*  Srinagar. 

Natal. 

The  Governor  of  the  Colony  has  been  empowered 
to  construct  departnientally,  or  contract  for  a  Unt*  of 
railway  comraencinp  by  a  junction  with  the  existing 
line  at  or  near  the  North  Shepstone  Station,  and 
rncIinK  at  or  near  ihe  mouth  of  the  UmhlanReni  River. 
in  the  county  of  Alfred  ;  also  a  line  of  railway  com- 
ijiencing  by  a  junction  with  the  existing  line  at  or  near 
the  Ennersdalo  Station,  and  ending  at  or  near  the 
*'  Monger's  Poort  "  Maj^istracy,  on  the  north  side  of  the 
Tugela  River,  ni  the  county  of  Klip  River. 


It 


Netherlands, 

Tenders  for  the  erection  of  a  telescopic   gasometer 
t  Amsterdam  having  a  diameter  of  fifty  metres  and 
a  capacity  of  60,000  cubic  metrei^,  will  be  openeil  on 
the  is;th  inst. 


I 


I 


Spain. 

The  Government  has  granted  a  concession  for  the 
ccifistniction  and  working  for  ninety-nine  yean^, 
without  State  subvention,  of  a  narrow-^auge  railway. 
from  Puebla  de  Hi  jar,  by  Morel  la,  to  tfie  port  of 
Vinaroz.  with  a  branch  for  the  working  of  the  coal 
measure  of  Utrillas  am!  anothtr  for  that  of  Beceite, 

Concessions  have  been  granted,  without  State 
subvention,  for  the  following  :  — 

An  electric  tramway  for  passengers  and  merchandise 
from  the  city  of  Orense  to  the  to\\ii  of  VxTin.  for  sixty 
[.yeais.  A  railway  from  the  high  roafl  from  Ainz  m  to 
lUueca  in  the  district  of  Tierga,  tu  the  station  of  Morata 
'-de  Jalon,  on  the  bne  of  railway  from  Madrid  to  Zara- 
go2a.  for  ninety-nine  years. 

A  narrow  gauge  railway  from  Akizar  de  San  Juan, 
by  the  towns  of  Here'ncia.  Vtllafranca.  Camuiias. 
Madrilejos,  Consuegra  and  Turleque,  to  Mora  cic 
ToleiJo,  for  ninetv-nine  years.  A  narrow-gauge  electric 
railway  from  Madnd  to  Arganda,  for  niaetv-nine 
years, 

PoptugraL 

The  Ministry  of  Public  Works,  Tisbon,  require 
tenders  for  the  construction  of  a  pier  for  loading 
<^d  discharging,  wnth  the  works  correspondinii;  m 
the  port  of  Lagos  at  the  upset  price  of  31.000  niilries 
(about  £5, zoo)* 

Rossia* 

In  view  of  the  development  of  traffic  over  the  railway 
iystem.   it  ha**  been  decided   to  double  the  track  of 


each  of  the  following  line?  : — Waraaw-Malkine.  Warsaw^ 
Otvotsk,  Sinelnikovo-Alexandrov^k,  Kraraator^kaia- 
Popasnaia,  Korostovska-Zelenaia,  Rostov-Kavkai^kaia, 
Eaux-Mincrales-Prokhladuaia,  antl  Zamtchalovo- 
Schakhtnaia.      <  1 

A  despatch  has  been  received  at  the  Foreign  Office, 
from  Warsaw,  stating,  m  connection  with  the  new 
slaughter-house?  and  other  public  works,  that  there 
appears  to  be  a  good  opening  for  the  snpplv  of  mechani- 
cal parts  for  the  new  bruige.  and  for  the  supply  of 
ventilators  and  healing  apparatus  for  the  market 
lialls, 

Mexico^ 

A  concession  has  been  grantts  ui  Messrs.  D*  J. 
Arce  and  F.  F.  Castello  to  construct  and  exploit  for 
the  term  of  ninety-nine  years  a  rtilwav.  914  millimetres 
gauge,  from  Tiarpujahua.  m  the  Stale  of  Michoacan, 
by  way  of  a  point  near  Villa  del  Oro  in  the  State  of 
Mexico,  to  Anganguco  in  the  State  of  Michoacan 
with  such  branches  as  may  be  necessary,  not  exceeding 
40  kilometres,  to  open  communication  with  the  mineral 
districts,  forests,  and  villages  m  the  States  of  Michoacan 
and  Mexico, 

New  Zealand^ 

Tenders  will  be  received  at  the  Office  of  the  Christ 
church  Tramway  lioard,  New  Zealand,  on  or  before 
March  17th,  1904.  for  the  complete  installation  of 
electrical  tramv^'ax's,  other  than  builtlings* 

Sections  o(  the  alx)ve  undertaking  are  divided  as 
follows  :  —  Power-house  equipment,  steam  plant  ; 
power-house  equipment,  electrical  plant ;  steel  stacks 
travelling  crane,  cooling  tower,  car-bodies,  car- trucks, 
car  motors,  compr'^ssed  air  brakes,  equipment  of 
cars,  and  sundry  supphes  :  repair  shop  tools,  rails, 
fishplates,  fishbolts,  and  spv-cial  work,  permanent 
way,  overhead  construction,  emergency  wa^on, 
destination  bc»xcs,  tiblct^  and  staff  boxes,  hfe  guards. 

Brazil. 

Eugenie  de  Andrade.  the  ci\*il  engineer,  has  been 
granted  a  decree  to  construct  and  work  for  seventy 
years  an  electric  radvvay  of  i*J5  meiress  gauge  from 
Rio  de  Janeiro  I  j  l-*elropolLs. 

ChUe.  — 

A  concetssion  has  been  granted  to  Messrs,  Leopoldo 
Otteiiheim  and  Carlos  Gibbes  to  construct  a  narrow- 
gauge  railway  between  the  mineral  district  of  Colla- 
huasi  and  a  point  on  the  Iquique  railway  situated 
near  the  place  known  as  ChalacoUo.  The  same  con- 
cessionnaires  have  received  permission  to  construct 
a  carnage  road  suitable  for  automobile  g*3ods  traffic 
between  the  places  alxive-named  during  Ihe  con- 
struction of  the  railway. 

Tenders,  to  be  opened  on  June  28th  next,  are  invited 
for  the  pubhc  electric  lighting  of  the  city  of  Punta 
Arenas  (Straits  of  Magellen), 


WHAT  OUR  TECHNICAL  COLLEGES 
ARE  DOING. 


BY 

TECHNICAL 


STUDENT. 


A    MEW    DEPARTURE -OENTRAU 

THE  publication  of  a  journal  entitled  The  dtnifal, 
marks  a  new  phase  in  the  history  of  the  Old 
Students'  Association  of  the  Central  Technical  College. 
Judging  by  the  first  number,  which  has  an  excellent 
portrait  of  Professor  \V.  C.  Unwm,  this  will  be  a  very 
creditable  production.  The  editors  are  Mr.  E.  Frank- 
land  Armstrong  and  Mr.  Maurice  Solomon,  It  is 
primarily  intended  to  publish  a  magazine  which  will 
be  of  interest  to  the  central  students,  past,  present, 
and  future,  the  second  object  of  the  promoters  being 
to  produce  a  magazine  which  shall  be  worthy  of  the 
college*  and  which  shall  serve  as  a  permanent  record 
of  the  valuable  work  it  is  doing.  The  pubUcation 
will  appear  two  or  three  times  a  year  at  first,  and  A'ith 
greater  frequency  afterwards  if  success  justifies  the 
undertaking. 

OLD  CENTRAUAM8  AND  THEIR  WORK, 
Perhaps  the  most  interesting  feature  of  the  magazine 
is  the  section  which  is  devoted  to  the  doings  of  old 
students.  From  this  we  note  that  no  less  than  four  Old 
Centralians  have  been  appointed  to  the  responsible 
positions  of  electncal  engineers  ia  charge  of  H.M, 
Dockyards.  In  wishing  these  gentlemen  everv""  success 
in  their  new  work,  it  is  hoped  tliat  they  will  at  some 
future  date  furnish  an  account  of  their  experiences, 
Mr.  R.  Wight  man  goes  to  the  Cape  of  Good  Hope  ; 
Mr.  A,  D.  Constable,  whp  held  an  Institute  scholarship 
in  1892  and  the  John  Samuel  scholarship  in  1894,  to 
Bermuda;  and  Mr.  J.  S.  Pringle  (Electrical.  1893-6) 
to  Malta.  Mr.  H.  C,  Leake,  who  gained  the  John 
Samuel  Scholarship  in  1 892  and  the  Siemens  Memorial 
Medal  in  1894^  and  who  took  diplomas  in  both  the 
engineering  and  electrical  departments,  goes  to  Devon - 
pc^  Dockyard. 

In  connection  with  America,  sa\^  The  Central, 
we  may  refer  to  the  work  of  Mr,  A.  S.  E.  Ackermann. 
who  was  both  a  student  and  a  demonstrator  at  the 
college.  Mr,  Ackemiann  recently  went  on  a  tour 
through  the  States  investigating  American  methods 
of  coal  cutting  by  machinery'.  The  results  of  his 
obser\'ations,  after  appearance  as  a  series  of  articles, 
have  been  pubUshed  in  book  form.  He  was  called  upon 
to  give  evidence  Ijefore  the  Royal  Commission  on  Coal 
Supphes  a  short  time  ago.  Mr.  .\ckermann  is  acting 
energetically  as  secretar^^  to  the  Civil  and  Mechanical 
Engineere'  Society,  which  he  has  resuscitated  into 
activity  after  it  had  been  lor  a  long  time  practically 
non-existent. 

AUNIfAL  PRIZE  OlSTRISUTIOli  AT  BRISTOL. 
In  the  course  of  an  excellent  address  on  the  occasion 
of  the  annual  pnzc  distribution  at  the  Merchant 
Venturers'  Technical  Cr-llege,  Bristol.  Sir  William 
Mather,  M,R,  remarked  that  accommodation  had  been 
provided  all  over  the  country  for  a  considerable  amount 


of  thorough  technical  training  ;  but  alas,  very  little 
thorough  teaching  was  attempted,  because  it  was  not 
demanded,  and  little  secondary  education  existed  tw 
prepare  for  it. 

It  was  in  vain  that  we  chafed  under  the  stress  of 
competition,  while  we  neglected  to  possess  ourselves 
of  the  intellectual  weapons  which  must  be  added  to 
character,  energy,  manual  dexterity,  and  large  material 
resources,  to  hold  the  field.  He  would  hke  to  see  a 
fiscal  programme  for  education,  secondary,  technolo- 
gical and  university,  proposed  by  a  gov^emment  of  this 
countr\\  to  extend  over  twenty-iive  years,  with  the 
avowed  object  of  giving  our  people  the  same  advan- 
tages of  culture  as  the  people  of  the  three  great  countries, 
Germany,  France  and  America,  enjoy,  suitable  t<i 
the  characteristics  of  our  race.  We  had  superior 
natural  gitts  and  pohtical  institutions,  the  greatest 
experience,  and  the  greatest  command  at '  the  lowest 
price  of  the  world's  raw  materials  for  every  purpose. 
We  must  make  a  business  of  education. 

PROFESdOR   J.     WERTHEIMCR'8     REPORT. 

The  report  of  the  principal,  Profess<3r  J,  Wertheuii^ 
B.Sc,  B,A.,  showed  that  since  the  last  annual  prise 
distribution  great  changes  had  taken  place  in  the 
equipment  of  the  college.  The  laborator>^  and  work- 
shop accommodation  had  been  doubled,  and  the 
governors  were  now  in  a  ]X)sition  to  offer  opportunities 
for  higher  technical  education  which  were  at  least  as 
good  as  those  obtainable  in  any  city  of  the  same 
size  in  the  United  Kingdom.  The  laboratories  for 
physics,  mechanical  engineermg  and  electrical  engi- 
neering had  been  doubled  in  size ;  a  large  engine 
house  had  been  provided,  in  which  there  would  soon 
lie  placed  the  experimental  engine  which  Messrs. 
Robey  and  Co..  of  Lincoln,  were  building  for  them, 
with  its  boiler  and  measuring  ap|>aratus  of  all  kinds, 
as  well  as  two  new  large  dynamos  which  would  be 
used  to  supply  Ught  and  power  for  the  Rosemary 
Street  building  and  to  afiord  additional  opportuniti« 
for  the  electrical  engineering  students  to  undertake 
practical  work  on  a  large  scale.  They  now  had  larger 
worksho]:)s  for  carpenters,  plumbers!  masons^  brick- 
layers and  boot  and  shoe  makers,  as  well  as  new  and 
well'provided  shops  for  printers  and  bookbinders. 
All  these  new  rooms  had  been  equipped  with  the 
most  modern  machinery  and  tools  and  in  accordance 
with  the  latest  practice. 

The  college  hbrary  had  been  made  more  accessible 
to  the  students  bv  the  provision  of  a  reading  rocun 
?!t  the  branch  building  opposite  the  college  ;  a  new 
lecture  room  specially  equipped  for  electrical  engineenng 
had  Ijeen  provided  in  the  main  building,  and  two 
additional  lecture  rooms  for  technological  classes 
were  available  in  the  new  building  in  Ho^emary 
Street. 
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In  making  these  improvements,  the  governors 
had  been  aided  by  a  capital  grant  from  the  Corporation 
of  the  City  of  Bristol ;  this  had  enabled  them  to 
complete  these  changes  on  a  scale  worthy  of  the  city. 

THK    YORK8HIRK    OOLLKQB. 

In  order  to  be  fully  prepared  to  meet  the  responsi- 
bilities of  a  self-contained  university,  the  Council 
of  the  Yorkshire  College  are  making  an  endeavour 
to  increase  its  capital  and  income,  so  as  to  give  addi- 
tional strength  to  some  of  its  departments,  and  to 
pro%'ide  sufficient  class  rooms  and  laboratories  for  all 
its  work.  By  these  means  it  is  hoped  that  the  county 
will  possess  a  university  fully  equipped  to  meet  all 
Its  requirements  in  matters  of  higher  education. 

It  is  hoped  that  funds  will  be  obtained  by  means  of 
private  donations,  which  will  provide  the  university 
not  only  with  the  additional  accommodation  which 
the  college  has  long  needed,  and  which  is  essential  for 
the  efficient  working  of  the  university,  but  also  with 
an  important  accession  to  the  present  small  endow- 
ments which  the  college  possesses. 

In  the  meantime  we  are  glad  to  hear  that  the 
discussions  upon  the  dissolution  of  the  federal  Victoria 
University,  which  have  been  so  numerous  of  late,  have 
not  injuriously  affected  the  Yorkshire  College,  but 
on  the  contrary  have  tended  to  give  pubhcity  to  its 
real  strength,  and  the  hold  it  has  upon  the  county 
in  which  its  work  has  been  done. 

It  is  gratifying  to  note,  owing  to  the  active  canvass 
which  has  been  prosecuted  during  the  year  by  the 
Mining  Committee,  and  in  particular  by  Mr.  A.  Currer 
Briggs,  the  chairman,  and  Mr.  W.  H.  Pickering. 
H.M.  Inspector  of  Mines,  promises  of  donations  to  the 
fund  for  the  building  and  equipment  of  the  mining 
department  have  been  received,  completing  the  fund 
of  £7,000,  the  minimum  sum  required  for  that  purpose. 
The  Council  are  thus  placed  in  a  position  to  obtain 
an  addition  to  the  college  buildings,  which  has  been 
much  wanted  for  some  years. 

The  college  was  attended  by  1,191  students  last 
session,  as  against  1,165  in  the  session  preceding. 
The  increase  in  the  number  of  registered  day  students 
Was  five,  and  in  the  occasional  and  evening  classes 
twenty-one. 

THK    UNIVERSITY  OOLLKQK,   8HBFPIKLD. 

The  prospectus  of  the  Technical  Department  of 
X'niversity  College,  Sheffield,  for  the  session  190:^-4, 
affords  an  excellent  idea  of  the  important  work  which 
is  being  done  under  the  segis  of  Professor  Ripper. 
The  Mining  Department,  under  Professor  F.  W.  Hard- 
wick,  M.A^,  has  for  some  years  past  met  the  needs  of 
nearly  1,000  students,  the  actual  number  entered  for 
instruction  in  1902-3  being  966.  With  regard  to  the 
local  classes  in  the  West  Riding,  these  are  instructed 
on  a  syllabus  drawn  up  some  years  ago  by  the  college 
authorities  and  the  Education  Committee  of  the 
County  Council.  Last  session  this  syllabus  was 
introduced  optionally  into  Derbyshire,  and  is  now 
tx-ing  taken  by  nearly  half  the  classes  in  that  countv  ; 
previously  the  local  mining  classes  in  both  counties 
were  instructed  on  the  syllabus  issued  by  thp  Board 
of  Education  in  subject  XVIII.  **  Principles  of 
Mining." 

IMPORTANT  DBVBLOPMKNT8  AT  BRADFORD. 

During  the  past  year  the  Technical  Instruction 
Committee  of  Bradford  have  been  seriously  considering 
the   question   of   extending    their    college,    and    some 


important  developments  may  be  expected  shortly. 
Towards  the  close  of  last  session  a  number  of  firms, 
comprising  the  Bradford  branch  of  the  Engineering 
Employers'  Federation,  approached  the  Committee 
with  a  view  of  obtaining  special  facilities  for  the 
training  of  their  apprentices.  In  consultation  with 
the  head  of  the  department,  a  scheme  was  prepared, 
and  was  approved  by  the  Committee,  whereby  the 
employers  agree  to  send  their  apprentices  to  the 
college  on  one  afternoon  per  week,  without  loss  of 
wages,  the  fees  being  paid  by  the  employers.  The 
apprentices,  on  their  part,  undertake  to  attend  classes 
on  two  evenings  weekly,  for  which,  if  a  satisfactory 
report  be  obtained,  the  fees  will  also  be  refunded  by 
the  employers.  It  is  estimated  that  about  seventy 
apprentices  from  the  various  works  in  the  city  will 
attend  the  college  in  accordance  with  this  scheme, 
which  will  come  into  force  next  session. 

A  sidehght  on  the  practical  use  of  the  college  is 
afforded  by  a  note  in  the  annual  report  of  the  Com- 
mittee, which  gives  the  names  of  forty-four  students 
who.  at  the  close  of  the  last  session,  had  passed  through 
the  department  and  obtained  situations  on  leaving. 

At  the  annual  prize  distribution  on  December  9th, 
the  chairman.  Alderman  W.  E.  B.  Priestley,  was 
able  to  report  that  the  number  of  students  was  now 
1,395,  an  increase  of  nearly  six  hundred  during  the 
past  four  years. 

HINTS   PROM  SIR   THOMAS   WARDLK. 

In  the  course  of  an  instructive  address,  Sir  Thomas 
Wardle,  President  of  the  Silk  Association  of  Great 
Britain  and  Ireland,  said  it  was  now  conceded  that  if 
technical  education  was  to  be  as  effective  and  thorough 
as  it  was  in  America  and  Germany,  there  must  be 
something  more  than  primary  education  to  precede  it. 
He  emphasised  the  necessity  of  a  thoroughly  good 
secondary  education  up  to  sixteen  years  of  age,  and 
commented  upon  the  rapid  extension  of  the  college, 
and  the  crying  need  of  money  which  existed  for  further 
extension  and  equipment,  more  especially  in  their 
engineering,  chemistry,  and  dyeing  departments. 
Industries  could  not  now  be  carried  on  successfully  by 
rule  of  thumb,  as  they  formerly  were.  It  was  only  by 
scientific  methods  of  working,  and  utilising  the  most 
recent  developments,  that  satisfactory  progress  could 
be  made,  or  a  remunerative  business  conducted. 
He  considered  that  inducements  ought  to  be  provided 
by  the  State  for  bojrs  of  all  conditions  in  life  to  continue 
at  school  long  enough  to  be  fit  for  technical  instruction. 
He  would  hke  to  see  the  immediate  appointment  of 
a  Minister  of  Commerce  of  Cabinet  rank,  who  would 
do  great  industrial  service  by  assisting  our  Chambers 
of  Commerce  in  examining  the  Patent  Laws.  In 
conclusion,  he  advised  students  not  to  be  tempted 
to  make  short  cuts  at  efficiency,  whether  by  irregular 
attendance  or  by  short  and  abnormal  sessions.  Sound 
training  can  ofily  be  achieved  by  regularity  of  study 
and  work  in  the  day  classes,  and  by  going  fully  through 
the  whole  course  of  the  curriculum  provided  for  each 
vocation.  It  is  not  enough  to  trust  to  evening  clzusses 
if  the  highest  competency  is  to  be  attained. 


METALLURQY   RESEARCH    SCHOLARSHIP. 

We  are  advised  by  the  authorities  of  King's  College 
London,  W.C.,  that  the  Institution  of  Mining  and 
Metallurgy  Research  Scholarship  of  ;£50  has  been 
awarded  by  King's  College,  London,  to  Mr.  R.  S. 
Bradley.  We  hope  to  say  something  about  Mr. 
Bradley's  work  next  month. 
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Monthly  Review  of  tlic  kadine  Papers  tead  tiefore  the  various  Knpnfrting  and 
Technical  Iiutituticii*  of  Gnat  Britain. 


MARINE     PETROL     ENGINES    AND 
MOTOR   LAUNCHES. 

IN    the   cr»uf^o    tA     a    \m]t*'r   f*n    ihc     aLn^ve   subject, 
r«^»i|  liy  Mr,  O.    Sumner   before  the   InAt»tult   of 
Mnnne    En^nirrr^,    the    two    tvf>eL<i    of    marine    petrol 
rir  '  '  '        lift    the    lour-cycle, 

^'>  liwl  that  thr  fcirmer 

Im  .  .    vM, ,;..-.,   .....  .uc  latter  an  impulse 

fv  ^lution.     Simple,  reliable,  and  effective 

th'     _  '  ycle  engine  might  be  lor  any  praclical 

use,  It  had  ihcarettcal  im perfections  not  tound  iti 
the  full f -cycle  iype.  It  had  not  a  complete  exhaust 
or  ttcavenginjc  stroke,  and  a  certain  residue  of  the  burnt 
g^Ae^  from  the  previoua  impulse  must  l»e  left  in  the 
cylinder,  when  the  top  efige  of  the  piston  had  closed 
the  exhaust  port.  The  two-cycle  cng:me.  simple  as 
it  liKiked.  wa*  a  far  more  difficult  engine  tu  design 
than  the  four-cycU*.  uwmjf  l*j  the  fact  that  its  two 
strokes  must  provjrje  for  the  various  functions  for 
which  m  the  four-cycle  engine  four  strokes  w*ere 
provided.  It  wati  not  correct,  as  stated  by  some 
manulrtcturers.  that  the  twi»-cycle  engine  would 
dcvrlctp  twi«:e  the  lior>*e-power  of  a  four-cycle  engine 
of  similar  di  I  It  was  only  with  a   fourcycle 

engine  thai  I  |X»isibly  obtain  the  fullest  kinetic 

value  mil  ui  i...  .,,,1,  but  it  wouid  strike  marine  engi- 
neers that  the  heavy  blow  at  the  moment  of  impulse. 
which  must  impart  such  energy  to  the  comparatively 
very  heavy  Mywh»*el  as  would  carry  it  for  three  ni  le 
strokes  with  no  perceptible  reiluction  in  spee]  entailed 
hffftvy  wear  ami  tear,  and  the  fact  that  that  was 
tUlnwe^t  for  by  giving  all  parts  subject  to  the  shock 
luhhtional  length  and  diameter,  while  mitigating,  did 
tuit  reiimve  tlu-  objection.  The  four-cycle  engine  was 
unque^»tionably  the  engine  for  large  craft,  whilst  the 
IwO'Cyclc  engine  was  suitable  for  any  class  of  launch 
up   tci  nlMiut    fi*  ft. 

THE  HEAT  TREATMENT  OF  STEEL. 

SrxtJi  Hi  I'oNf  t»>  iiiii  Alloys  KfL^iEARCH  Committhk, 

A  I  ii<   ul    the    Institution    ol    Mechamcal 

,  held  on  the  15th  uh«,  the  sixth 
ii*j*«'it  iM  iiir  ilj(»j^  Research  Committee  on  the  Heat 
I'reiitnu'iil  cd  Steel  Wiis  presented.  It  is  a  work  of 
»li?!it\  ♦ill  pag«**  jwickcd  with  exceedingly  v^aluable 
hi  I  iinri     luiH     numervtus     plates,     including 

i*i^  M*i  le^kfl  ilian  toi  ilgures,  and  many  photo- 

tiixciogt'iph^. 

r  Im.  rir-^t  ten  pugt*!«  are  by  the  kte  Sir  Williajn  C 
Hi  Mtru,  K.(  .R.  UC'L,,  the  renutinder  tiaving 

\*'  bv  PndrHNor  William  Gowland.     We  hope 

itu  .y  tiiMMi'  rjccteiuiu  to  deal  moix*  m  detail  with  this 
rejurrt,  but  tu  (he  [ife^'iit  i^ue  arc  unable  tu  hnd 
^pwte  Im«  ino»*'  than  11  few  of  the  most  luuxirtauL 
InbU*^ 


Eight  series  of  bdrs  were  supplied  lor  the^  ^xpcn* 
ments.     The    compositions    of    these    bau^    w«?e 
fotlofws  : — 

Ajcalyses   or   the   Bars   bv  Mr,    F,   W.    Harbord^I 
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Tests  were  made  on  the  different  sets  of  bars 
received,  and  after  they  had  been  subjecte<i.  respec-l 
lively,  to  the  following  treatment  :  Annealed  for  hall| 
an  hour  at  the  following  temperatures  : — 620^  CJ 
(M4r  F,).  720^  C.  (1.328"^  F.),  800'  C.  (1.472^  F0.| 
goo'  C.  (i.<^5^'  F.).  i.ioo'  C,  (2,012'  F.)  Soaked  fofj 
twelve  hours  at  approximately  the  tempera  tn 
given  alx)ve. 

Quenched  at  the  following  temperatures  in  water  : 
720- C.  (1,328  F.\,  800   C.  (1,472'  F.).  90o'C.(i,652''F4 
i,20o'^  C.  (2.192'-  F.).     Quenched  in  oil. 

Rolled  steel,  which  was  the  material  chosen  for  1 
experiments,  has,  of  course,  relatively  higher  impor<j 
tauice  on  account  of  its  wide  use  for  constmct 
purposes.  Each  test  piece,  after  recei\"ing  its  thermal^ 
treatment,  had  a  portion  of  one  of  its  ends  removifd 
for  examination  under  the  miscroscope.  The  bars 
were  then  mechanically  tesled  for: — (1)  Breakingj 
stress;  (2)  elastic  limit;  (5J  elongation;  and  (4| 
reduction  of  area.  Some  particulars  of  these  testi 
will  be  found  on  the  opposite  page. 

THE      electrical    RECONSTRUC-I 
TION  OF  THE   SOUTH   LONDOF 
tramways  ON  THE  CONDUIT 
SYSTEM. 

AT   a   recent    meeting   of    the    Institutuin    of    Civ 
Engineers,    a   paper   was    contributed    l»y 
Alexander  Millar.    A.MJnst.C.E.,   on   '*  The   Electrical| 
Reconstruction  of  the  South  London  Tramwav^son 
Conduit   Sj'Stero/'     The   route   length  of  the   Tooung 
lines  is  shghtly  over  eight  miles. 

Drainage  of  the  coiiduit  is  prpvided  for  by  connectioil 
it    to   the  sewers  at   intervals  of  sixty  yards^ 
connections   (mss   tt trough  a  settling  cliamber. 
intercepts   the   mud    from   passing    into    the    sev 
The    slot-rails  are  supported   by   the    yokes    and 
track  rails  by  an  S  in.  concrete  bctl,  and  both  are  ' 
to  gauge  by  tic  bars  hxed  to  projecting  lugs  on 
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yoke  he^d.  At  junctions  and  crossing?  steel  castings 
take  the  place  of  the  rolled  rails,  and  specially- wide 
\'okes  arc  used  to  embrace  the  converging  conduits, 
and  to  support  the  track  rails  as  well  as  the  slot  rails. 
The  mechanism  for  operating  the  )?-Iot  and  track  pctints 
at  junctions  is  contained  in  a  concrete  pit  built  imme- 
diately underneath  the  track.  Both  track  points  are 
fittcl  \dtli  S  foot  movable  tongues,  which  are  connected 
tQgr^ther  to  the  slut  Isaves  by  a  series  of  crank*;  and 
a^ljustable  links,  so  that  the  whole  can  be  moved  in 
unison  by  inserting  and  manipulating  a  lever  either 
in  a  box  in  the  footpath,  or  alongside  the  track.  The 
free  end  of  the  slot  leaves  Is  bevelled  off.  so  that  a  car 
traihng  through  can  push  over  the  piints  without 
any  external  assistance.  A  feature  about  the  work 
is  that  at  no  part  is  the  filot  wider  than  j  in. 


GRINDING  MACHINERY  AND 
ABRASIVE  WHEELS* 
T^HIS  was  the  subject  ol  a  paper  read  by 
^  Mr.  Keith  C.  Bales,  at  a  meeting  of 
the  Institation  of  Marine  Engineers,  The 
paper  dealt  in  detail  with  the  various  forms 
of  grinding  tools,  and  gave  examples  of  the 
work  they  are  capable  of  doing. 

Although  the  grinding  machine  has  been  in  use  for  a 
number  ot  years^  it  was»  he  said,  of  comparatively  modern 
introduction,  especially  in  machine  shops  on  general 
work,  but  it  was  becoming  an  indispensable  tool  in  up- 
to-date  %vorks.  It  had  been  proved  beyond  dispute  that 
the  lathe  was  incapable  of  producing  accurate  work, 
even  in  soft  metal,  and  aU<igether  failed  when  called  to 
operate  upon  hard  metals.  With  the  grinding  madiine, 
however,  the  same  degree  of  accuracy  could  he  obtained 
whether  the  metal  being  ground  was  soft,  such  as  copper 
and  its  alloys,  or  hardened  steel  and  chilled  rolls.  The 
economy  of  grinding  for  finishing  work  was  proved  by 
the  fact  that  emery  or  other  abrasive  wheels^  to  grind  a 
given  amount  of  work,  cost  less  than  tiles,  oil,  and 
emery  cloth,  and  reduced  the  time  of  production,  besides 
giving  accuracy,  which,  bein^  incidental  to  the  process, 
cost  nothing.  The  most  important  part  of  the  grinding 
machine  was»  of  course,  the  grinding  wheels,  and  those 
had  two  distinguishing  characteristics,  either  or  b<ith  of 
which  might  be  varied  according  to  the  class  of  work  to 
be  done.  Emery  used  in  the  manufacture  of  the  wheels 
was  found  in  the  form  of  rock  and  was  crushed  into 
various  grades  of  Huencss.  Another  substance  of  which 
abrasive  wheels  w-ere  partly  made  was  corundum,  a 
mineral  similar  to  emery.  Corundum  was  becoming 
scarce,  and  carborundum,  a  manufactured  substance,  was 
now  largely  used.  The  component  parts  of  carborun- 
dum were  coke,  saud,  and  satt,  fused  by  the  electric  arc 

Mr.  James  Howie,  who  opened  the  discussion  on  the 
subject,  said  he  had  rather  a  fear  as  to  tho  abrasive 
wheels  bursting,  and  he  thought  the  speed  mentioned 
was  a  terrihc  speed  at  which  to  drive  them.  He  would 
like  to  know  if  Mr.  Bales  had  had  any  experience  of 
wheels  bursting.  Manufacturers  were  rather  diffident 
about  installing  those  machines  for  heavy  work,  but  they 
were  all  right  for  finer  work. 

Mr.  F,  Cooper  said  it  was  a  matter  of  controversy 
whether  it  were  better  to  move  the  work  or  the  whceh 
Some  emery  wheels  now  made  w^ere  fitted  with  wire, 
and  it  was  claimi^d  for  them  that  they  were  perfectly 
safe  and  almost  uiibur^taWe.  He  believed  the  best 
makers  tested  all  their  wiicels  at  a  certain  wpeed  in 
wooden  cases,  so  that  the  man  who  performed  the  test 
could  not  be  injured  if  ihc  wheel  burst.     That  man  had 
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to  go  before  a  Justice  of  the  Peace  and  swear  that  he 
had  tested  that  particular  whcei  at  a  certain  speed. 
The  wheels  were,  as  a  rule,  tested  to  about  twice  their 
running  speed. 

Mr.  S.  C.  Sage  said  he  had  been  over  a  factory  in 
Holland  where  they  made  marine  engines  for  war 
vessels,  and  they  told  him  that  all  their  piston-rods  for 
all  kinds  of  engines  were  ground  up  after  passing 
through  the  lathe.  He  saw  the  operation  being  carried 
through.  Every  piston-rod  and  the  valve  spindles  were 
ground  up,  and  they  were  also  grinding  the  reversing 
links.  Holes  were  lapped,  and  ever>'  cast-hardened 
surface  was  ground  up  after  being  hardened.  The 
grinding  machines  came  originally  from  America,  but 
on  the  Continent,  especially  in  France  and  Germany, 
they  had  adopted  them  more  than  we  had  hitherto. 

Mr.  Bales  then  furnished  some  lengthy  particulars 
as  to  the  comparative  times  of  production  in  finishing 
lathe  mandrils  or  spindles  in  the  lalhe  and  by  the  use  of 
the  grinding  machine,  from  which  it  appeared  that, 
besides  the  saving  obtained  in  finishing  by  grinding, 
much  more  accurate  work  was  produced.  They  had 
heard  it  slated  that  grinding  machines  were  in  use  in 
Holland  and  America,  and  he  wanted  to  know  why  they 
should  not  have  them  in  this  country. 


THE    INSTITUTION    OF    CrVILJ 
ENGINEERS. 

A  T  the  ordinarv*  meeting  on  Tuesday,  the 22nd  Deccm* 
J\  ber,  UAl.  Sir  William  H.  White,"  K.C.B.,  Pres^ident, 
in  the  chair,  the  Paper  read  was  **  On  the  Resistance  of 
Plane  Surfaces  in  a  fniform  Current  of  Air,'*  by  T.  E. 
Stantun,  D,Sc.,  AssocM.lnst.CE. 

The  paper  deals  with  the  results  of  e.xperiments  made 
in  the  Engineering  Department  of  the  National  Physical 
Laboratory-  on  the  distribution  and  intensity  of  the 
pressure  on  thin  plates  and  combinations  of  ptates  placed 
in  a  uniform  current  of  air,  and  is  intended  as  the  tir^l 
part  of  a  research  on  the  nature  and  distribution  of  the 
pressure  of  the  wind  on  structures.  By  a  uniform 
current  of  air  is  meant  a  current  in  what  is  known  ;»s 
'*  eddying  motion '"  as  distinguished  from  stream-line 
motion,  the  mean  velocity  at  any  point  in  the  direction  of 
How  being  uniform  across  the  current.  This  condition  of 
motion  is  considered  to  be  the  nearest  approximation  to 
that  of  winds  of  fairly  high  intensity.  The  main  object 
of  the  present  research  was  to  determine,  if  possibles* 
general  relation  between  the  velocity  of  the  current,  the 
dimensions  of  the  plates,  and  the  resultant  pressure,  as  it 
was  felt  that  experiments  in  the  open  air  could  not  be 
undertaken  with  any  prospect  of  success  until  some 
general  relation  of  the  kind  had  been  established-  The 
results  of  the  experiments  show  that,  under  the  given 
experimental  conditions,  a  definite  relation  of  the  kind 
existed  and  may  be  stated  thus  :  For  similar  and 
similarly  situated  plates  or  c(«mhi nations  of  plates  in  a 
uniform  current  of  air,  the  intensity  of  pressure  is  the 
same  for  the  same  velocity  of  current  and  general  almi>- 
spheric  conditions.  On  the  assumption  that  the  molioti 
of  the  wind  approximates  to  that  of  a  uniform  current  a« 
defined  above,  the  above  relation  shows  that  the  dislribii- 
tion  and  intensity  of  the  pressure  of  the  wind  on 
structures  may  be  studied  experimentally  by  means  oi 
models  of  the  structures  set  up  in  a  current  of  air  pro- 
duced by  means  of  a  fan,  as  in  the  present  case.  In 
illuatralion  of  this,  the  results  of  experiments  made  on 
models  of  roofs  and  lattice  girders  of  simple  form  are 
given  in  the  paper. 

Tabulated  results  are  also  given  for  the  cases  of 
parallel  plates  at  varying  distances  apart»  plates  inclined 
at  varying  angles  to  the  direction  of  the  current,  and 
rectangular  plates  of  varying  ratio  of  length  to  width. 
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THE  KOLAR  GOLD  FIELD. 

IN  a  paper  contributed  to  the  Institution  of  Mining 
and    Metallurgy,    Mr.  A-  Mervyn    Smith   brought 
the  geology  of  the  Kolar  Gokllield  up  to  date. 

A    RICH    YIILDw 

The  Kolar  Goldtield.  ihoui^fh  ime  of  the  .<%maUest  in 

the  world  in  point  of  area,   is  one  of   the  richest — if 

noi    the    richest — in    point    of   gold    production.     Up 

to  September  last  it  had  yielded  no  less  than  sixteen 

mdlions  sterhng  in  gold'  of  which  six  millions  has  been 

pHid    away    in    dividends    to   shareholders,    whUe    the 

annual    output    has   now   reached    the    large    total   of 

two    and    a    quarter   millions    sterling.     The    nidu.stry 

at  the  same  time  gives  employment  to  some  twenty 

^>nttisand  mining  men,  hundreds  of  whom  are  miners 

r     a  this  country,  and  some  ot  tlieni  members  of  this 

I    Mtution.     The   question   how    long   this  flourishing 

tc  of  things  may  be  expected  to  continue  is  one  of 

^T«  Mt  importance. 

80Mt  CHARACTER laTICS, 

On  the  geological  map,  published  by  the  Govern- 
ment of  India  (Deceml>er.  1892),  fifty  thousand  square 
milfs  of  surface  are  marked  as  covered  by  gokl-beanng 
To.  ks,  known  as  the  Dharwar  series  of  India.  Three 
t;3>  at  areas  of  these  rocks  are  shown,  occurring  at  wult 
njirrvals  from  each  other.  One  of  these  is  in  South 
hi-Jia,  another  in  Bengal,  and  a  third  in  Central  India. 
.\11  of  them  show  signs  of  extensive  denudation  in  the 
numerous  outlying  little  patches  of  auriferous  rock, 
which  were  at  one  time  part  of  the  big  areas. 

The  Kolar  Goldfield  is  one  of  a  number  of  such 
lOiall  patches  fringing  the  southern  border  of  the 
Dhjirwar  rocks  of  South  India.  It  is  some  forty  miles 
king  from  north  to  south,  and  from  three-quarters  of  a 
mile  to  four  miles  wi<le  from  east  to  west. 

The  Kolar  goldfield  may  be  briefly  described  as  a 
narrow  band  of  schistose  rocks  surrounded  by  granite. 
Quarts  reels  occur  in  the  granite  as  well  as  in  the 
schistose  rocks,  but  only  those  in  the  schistose  band 
have  been  proved  to  be  auriferous.  This  schistose 
' ^iui'l  stretches  north  and  ^juth  a  distance  of  forty 
I  :;r-s.  *nd  has  a  varying  width  of  from  one  to  four 
1  M"^.  The  "  strike  "  of  the  foliation  of  these  schistose 
r  ..  k>  (known  in  Indian  geology  as  the  "  Dharwars  *') 
1-4  iieneraJly  north  and  south,  though,  owing  {Probably 
to  lateral  pressure,  due  to  intrusions  of  the  newer 
granites,  the  hne  is  somewhat  sinuous. 

The  reels  on  the  Kolar  field  fold  back  on  themselves 
—  in  many  places.  This  is  particularly  noticeable  in 
^Hhe  case  of  the  Champion  lode  on  the  Mysore.  Cham- 
^^BioQ  Reefs,  and  Nundydrooi»  properties.  Where  these 
^B>kd^  come  to  the  .surface,  tliree  parallel  lodes  are  seen 
^Biear  to  each  other,  and  extending  sometimes  a  length 
^^f  200  ft.  along  the  strike  of  the  country,  north  and 
south.  These  folds  have  a  pitch  north  at  an  angle  of 
abont  45'- 

Another  feature  that  plays  an  important  part  in  all 

qiie<;tir»ns  of  development  is  the  occurrence  of  numerous 

kes  of  acid  and  basic  rocks.     Many  hundreds 

-  dykes  may  be  .seen  cutting  across  the  schist 

'^  to  west,  and 'a  few  fr<»m  north  to  south. 

'  :.:   north  atid  soutli  are  larger  and  more 

..-;...       ..-i    the   other;*.      It    is    thought    that    these 


m 


basic  dykes  are  younger  than  any  of  the  other  rocks 
seen  on  the  Kolar  goldfield,  as  they  traverse  mdis- 
cnminaiely  the  siirrfjundint;  gran i to- gneiss  as  well  as 
the  schists. 

QENKRAL    CONCLUSIONS. 

Veins  of  pegmatite  also  cut  across  the  schists  from 
the  east  to  west,  and  dislocate  the  quartz  lodes.  Mr. 
Bosworth  Smith  beheves  they  also  cut  through  the 
dolerite  dykes.  If  this  is  the  case,  then  they  must  be 
younger  than  the  basic  dykes. 

To  summarise,  then,  it  may  be  said  that  all  observers 
who  have  written  on  the  geology  of  this  field  arc 
agreed  •  — 

(i)  That  the  auriferous  rock.<i  form  a  narrow  band, 
from  one  to  four  mile^s  wide,  from  east  to  west  and 
some   forty   miles   long. 

(2)  That  the  auriferous  rocks  are  bent  into  a  syncUnal 
fold,  with  a  north  and  south  axis. 

(3)  That  the  auriferous  quartz  reefs  occur  about 
the  middle  of  the  schist  band  and  are  p^arallel  to  the 
layers  of  the  schist,  and  hence  strike  north  and  south. 

(4)  That  the  Champion  lode,  which  occurs  on  the 
east  central  portion  of  the  belt,  dips  west  at  an  angle 
of  from  45''"  to  60"^.  Probably  the  average  dip  is  about 
45  ^  and  this  seems  lo  \te  the  opinion  of  the  managers 
of  the  Mysore  Mine  who  expect  lo  ctit  the  reef  at  a 
depth  of  2,000  ft.  m  a  vertical  shaft  (Edgar  shaft)  sunk 
2,000  ft.  west  of  the  outcrop. 

If.  then,  one  set  of  geologists  are  correct  in  their 
conclusions,  it  follows  that  the  reefs  met  with  in  the 
Kolar  goldfield  cannot  go  deeper  than  the  synclinal  ; 
and  as  the  Champion  lode  occurs  alx>ut  the  middle 
of  the  schist  band,  and  as  its  dip  is  coincident  with  the 
bedding  of  the  schists  {an  angle  of  45").  it  is  clear  that 
it  will  not  extend  downwards  in  depth  mdefinitely. 


IMPROVEMENTS    ON     THE     PARIS 
UNDERGROUND   RAILWAY- 

OUk  readers  will  remember  the  panic  and  di.sastrous 
loss  of  life  which  followed  the  serious  fire  on  the 
electric  trains  of  the  Metropolitan  Railway.  Paris,  some 
months  ago.  It  is  now  interesting  lo  learn  that  Ihe  ofllciala 
of  the  Pari^  Mctropolit;in  R.iil\vay  have  decided  to  aban- 
don the  use  of  power  cables  carrying  large  high  tension 
currents  through  the  train,  and  have  awarded  a  contract 
lo  the  French  VVestinghouse  Company  for  the  supply  of 
100  complete  equipments  of  their  electro-pneum.itic 
turret  type  control  apparatus  to  replace  the  present 
system.  One  of  the  chief  features  of  the  electro* 
pneumatic  control  system  is  that  compressed  air  is 
employed  instead  of  high  tension  currenl  for  actnating 
the  controllers  on  all  motor  cars,  and  th;il  the  control  is 
effected  by  very  low  currents  in  wires  throughout  the 
train  at  the  harmless  pressure  of  14  volts. 

After  A  ver>'  careful  study  of  all  available  svstems,  the 
engineers  of  the  Paris  Melropohtan  have  adopted  the 
Westinghouse  apparatus  because  it  entails  by  far  Ihe 
least  tire  risk,  and  has  many  other  points  of  superiority 
both  from  the  point  of  view  of  safety  and  satisfactory 
operation.  Londoners  will  be  interested  to  know  that 
one  of  our  London  railways  has  set  the  pace,  and  that 
P.iris  is  following  the  example  of  the  Mehopolilan 
Railway  <London)»  which  adopted  the  Westinghouse 
system  for  the  operation  of  their  trains  nearly  a  year  ago. 


B00K5   OF  THE    HONTH. 


••BRITISH    INDUSTRIES 

of   Rciirr.il    Reviews    tur    Business    Men    and 
Stuilenlfi.      EiIitL-il   by   W,    J.    Ashley,   M.A.,    Pro- 
fessor ot  Giinmcrce  in  the  I'liiversily  of  Birniing- 
ham.      LongTTians.   Greon   antj   Co*  *  ss.   6cl.    net. 
In  this  volume  ten  lectunr*  are  included  which  should 
be    111    matendl    value    ir»    business   meu.     They  were 
wrilteti  liefore  the  fiscal  question  became  acute,   and 
some  of  the  contributors  take  one  side,  some  another, 
Mr.  S.  S.   Jc;ins.  etUtor  of  the  Iron  and  Coal  Trades 
R^tifw,   ieatb  otl   wrth   an   inslmclive  paper  on    The 
British  Iron  and  Steel  Industries,  and  other  items  Hkely 
to  be  of  special  interest  to  our  readers  include  "  The 
Midliinft  Imn  and  Ste^l  Wages  Elr»ard,"  by  Mr.  Daniel 
Jones,    J  P.  ;     "  Bntish    Railways   na   Business   Enter- 
prise*,** by  Mr.  Charles  H,  GnnlinR  ;    *'  British  Ship- 
1>mg  and  its  Present  Position  *'  ;  by  Mx.  B,  W.  Ginsburi^, 
.L>t».      anil  *'  The  Trust  Movement  tn  Great  Britain  " 
l)v  Mr.  IT  \V.  Macro*tv. 


the  ftexibihty  of  the  springs  of  the  indicators,  etc, 
He  has  also  matle  some  additions  to  the  chapters  on 
brakes.     The  work  has  many  excellent  diagrams. 


'STRENGTH  AND  ELASTICITY  OF  STRUCTURAL 

MEMBERS/ 

By  R.  J.  Wootls,  M.E..  MJnsl.C.E,     Edward  Arnold. 
t06.  6il.  net. 

InteDde<l  originally  for  the  students  of  the  Ro\ti1 
Indian  Hn^necnnp  College  at  CVoper's  Hill,  these 
!ect^i'-**v.  5ir»»  now^  available  to  a  wilder  circle,  and  are 
pr  th  numerous  diagrams  and   illustrations, 

wh  id   prove   of   the    utmost   value.     Suitable 

examples  are  given  to  enable  the  student  to  test  his 
adequate  comprehension  of  the  pnnciples  explained 
in  the  vanous  chapters,  which  are  as  follows  :  Graphie 
Statics,  Stress  and  Strain,  Stress-strain  Diagrams, 
Working  Stre?i*,  Re>ihence,  Compoand  Stresses, 
Bending  Moments  and  She-anng  Forces,  Moments  of 
Inertia,  Girders.  Dertections  of  Beams.  Bending 
and  Direct  Stress,  Non-axial  Loads,  Stress  at  a  Plane 
Joint,  Mas<^nr\^  Structures.  Columns  and  Struts, 
Htvete»i  Joints.  Continuous  Girders,  Cantilever  Bridges, 
Suspensu>n  Bnd^es,  Arched  Ribs.  Torsicm. 


•*  ENGINE  TESTS  AND  BOILER  EFFICIENCIES/ 

By  J-   Buchelti,  ssome  time  Profe^or  at   the  Central 

TecJinical   Schot^l,    Pans.     Translated   and   etiited 

from    the    Third    Edition    by    Alexandw-    Russell. 

M.TE.E.     Constable  and  Co..  Ltd.     los.  6d,  net. 

This     carefxd     translation     of     Buchetli's    standard 

"  Guide  p*>ur  I'esjsai  des  moteurs  "  has  l>een  undcnaken 

in  order  to  give  English  and  Amcncan  engineers  an 

opportunity  of  compearing  the  best  Cont mental  practice 

with  that  m  use  in  their  own  countries.      The  aathor 

mentions  that  he  has  made  numerous  additions  to  the 

third    addition   oi    the   work.    noUbly    in    those   parts 

w^hich   are   concerned    with    the    theor>^   of    indicators. 

the  anal\-sis   of   the   workinj^   of   iheir   %arinus   jvirts, 

the  description  of  the  new  apparatus,  such  as  indicators, 

with  exterior  springs  for  use  with  high-pressure  engines. 

«w  when    the  steam  has  been  superheats  I,   explosion 

recorders  f<ir  gas,  petrol  or  alcohol  engines,  apparatus 

for   reducing    the   scale    of    the    rccipnx,atinj^    motion 

and  the  methods  of  setting  it  up,  apparatus  for  verifying 


**  GEOMETRY    FOR    TECHNICAL   STUDENTS 
By  E.  H.  Sprague,  A. M.Inst. C.E.     Crosby,  Lockwood 
and  Son.     is.  net. 

A  small  book,  which  should  be  of  much  value  to  the 
student  of  engineering.  The  author  treats  with  his 
subject  in  at>out  sixty  pages,  but  nothing  of  an  essential 
nature  is  omitted  ,  his  explanations  are  concise  and 
explicit,  and  the  many  diagrams  serve  to  siraplify 
the    propositions. 


"THE   PRACTICAL  ELECTRICIAITS    POCKET 
BOOK    AND    DIARY,    1904- 

Edite^i  by  H.  T.  Crewe,  M.LMech.E.  S.  Rendeli  and 
Co,  and  Dawbam  and  W^ard.  is.  net. 
This  handy  httle  book  is  now  in  its  sixth  year  of 
pubhcaium.  The  present  issue  has  been  carc-iully 
revised,  but  in  carrying  out  the  revision  the  editor 
has  kept  in  view  the  original  design,  to  maintain 
explanatory  and  advisory  remarks  on  various  matters 
in  the  simplest  form  possible.  It  b  compact  and  well 
illustrated,  and  should  be  a  very  welcome  companion 
to  every  practical  electrician. 


^THE   'DAILY    MAIL^   YEAR-BOOK,    1904^1 

Edited  by  Percy  L.  Parker,  The  Amalgamate<l^ 
Press.  Ltd.  is.  6d.  net. 
The  "  Daily  Mail  "  Year-Book  for  the  present  year  j 
is  considerably  larger  than  jtrevious  issues.  A  nuinber  I 
of  new*  features  ha\'e  been  added,  amongst  which  we  J 
notice  bnef  articles  on  'Steam  Turbines  and  Speed,'* 
"Conquering  the  Air."  "The  Motor  Car,"  "How  to  I 
Obtain  a  Patent,  "  "'  Progress  ol  Wireless  Telegraphy/' I 
etc.  An  admirably  arranged  index  enhance^  the  value | 
of  this  popular  wtirk  of  reference. 


*  ELECTRICAL  ENGINEERING,^ 

An  Elemeniarv'  Text -book.  Bv'  E.  Rosenberg.  Traos-^ 
bled  by  W.  \V-  Haldane  Gee.  B.Sc,  A,M-I.E.E,.- 
and  Carl  Kinrbnmner.  Harper  and  Brothcfs* 
This  treatise,  written  by  an  electrical  engineer  and  I 
from  an  engineermg  point  of  view,  is  based  on  a  numt)er  J 
of  lectures  de'ivered  to  the  wr«rkmesi  and  staff  of  .1/ 
large  electrical  manufacturing  firm,  and  sliould  he  J 
rxtremely  useful  to  elementary  students.  The  ide 
appears  to  have  been  to  present  the  snbject  in  the! 
easiest  possible  language ;  though  this,  of  course,  hasl 
necessarily  in^'olved  a  much  larger  outlay  of  space] 
than  would  otherwise  have  been  nsrjoired.  Tbil 
work  has  a  wide  range,  including  typical  dynanaoftl 
and  motors,  accumulators  and  their  apparatus,  measur- 
ing instruments  and  electric  light.  It  ditler*  from  I 
others  of  an  elementar>'  character,  i'  *'  '  \cc  tliat  " 
is  given  ttj  altemaiinfj  current  dec  neering.j 

The  machinery  illustrated  is  mostly  l ,- 


Owin^  to  prcssnve  en  our  sfiact^   a   nttmher   0/ 
notices  ait  tirtavaiHahlv  kdxi  over. 
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^B  Decembert  1903. 

^"  21st,— The  Legislative  Cuuiicil  decides  to  appoint  a 
commission  to  enquire  into  the  whole  question  of  Asiatic 
trading  in  the  Transvaal. 

22nd.  —  The     Parisian     Press     Associah'on     award 

^60,000  fr.  to  Madame  Curie  for  the  continuation  of  her 

rchcs  into  radium,  and  40,000  fr.  to  M,  Branly  for 

[lis   labours   in   connection   with   wireless  telegraphy. 

The  L.C.C.  authorises  the  cxpendiUire  of  £go,ooo  for  the 

felcctrificalion   on   the  cnnduit  system   of  the  tramwav 

"between  Kenniugton  and  Slreatham. 

23rd.  -The  Times*  Johannesburg  correspondent 
cports  that  not  only  has  the  Transvaal  revenue 
eived  a  great  set-back,  so  that  there  will  pro- 
jity  be  a  serious  delicit  at  the  end  of  the  financial 
IT,  but  as  regards  labour,  the  country  has  failed  to 
th  a  return  to  the  cunditiuns  of   things  existing  in 

24th.-  Issue  of  the  first  part  of  the  Indian  Irrigation 
Commission  report.  The  Commissioners  are  of  the 
opinion  that  the  whole  u(  India  can  never  be  protected 
»^nst  famine  by  irrigation  al»>ne,  but  irrigation  can  do 
much  to  restrict  the  area  and  tiiitigate  the  intensity  of 
famine,  rt  is  reported  that  Sir  A.  Jones's  recent  visit  to 
Belgium  has  not  been  successful  in  securing  a  con- 
tinuance of  the  present  service  of  English  steamers  from 
Antwerp  to  Homa. 

28tb.  Death  of  Sir  William  Allan,  The  debate  on 
kthe  Chinese  labour  question  begins  in  the  Legislative 
'  Council  at  Pretoria. 

29tll.     Issue  of  a  Parliamentary  paper  showing  the 
aggregate  naval  expenditure,  revenue,  tonnage  of  mer- 
cantile marine.  impi>rts  and  exports  of  all  the  principal 
^ countries  of  the  world  in  the  year  up2. 

30th.  The  Argentine  warships,  recently  reported  to 
Ihave  been  sold  to  an  unnamed  purchaser,  have,  it  is  now 
Kinnounced,  been  bought  by  the  Japanese  Government.  - 
I  Launch  of  the  Ertkagroat,  a  vacht  for  the  Sultan  of 
[Turkey,  at  Elswick.  —  Appalling  fire  in  a  Chicago 
llheatre. 

January,  1904. 

3rd-     It    is    definileiy     ascertained     that    the    total 
limint>er  of  those   who  lost   their  lives  in  the  Chicago 
*    atre  *ire  was  587 . 

4th.— Opening  of  a   new  railway  line  in  Yorkshire 
awcen  the  Midland  Station,  Leeds,  and  Kobin  Hood, 

5th.— Sir  Oliver  Ljdge  lectures  in  Birmingham   on 
adiuiD. 

Cth*— Draft  ordinance  to  regulate    the    introduction 

Hnto  the  Transvaal  of  unskilled,  non-European  lat>ourers 

published  in  Preloria.     It  provides  that  the  intnxluction 

I  of  Chinese  labourers  shall   be  permissible  only  under 

licences  granted  by  the  Government,  with  the  express 

^lipulation  that  they  shall  be  restricted  to  the  exploitation 

\  <rf  minerals. 


7th.-  A  boiler  explosion  on  board  the  third-class 
cruiser  WaUaroo  causes  a  number  of  deaths  and  injuries. 

Fatal  cxpl*jsion  at  St.  Helen's  Colliery,  Workington, 
caused  by  a  miner  tiring  a  shot  in  the  face  of  Ihe  main 
band* 

8th.— The  mail  steamer  ClaUam  founders  ofl  Smith 
Island,  Victoria    about  fifty  lives  lost. 

9th-— Last  day  of  the  conference  of  teachers  and 
others  interested  in  the  work  rif  secondai-\^  sch<x»Is  and 
technical  institutes,  held  under  arrangements  made  by 
the  Technical  Education  Board  «j1  the  London  County 
Council. 

11th, — Mr.  Seddon  invites  the  Premiers  of  the  Austra- 
lian Commonwealth,  Canada,  Cape  Cnlony,  and  Xatal  to 
unite  in  sending  a  protest  to  the  Imperial  Government 
against  the  introduction  of  Chinese  into  the  Rand  mines. 

A  special  delegate  conference  of  the  South  Wales 
Miners'  Federation,  convened  to  consider  the  distress 
caused  by  the  stoppage  of  many  collieries  owing  to  the 
coal  tax,  unanimously  adopt  a  resolution  protesting 
against  the  renewal  of  the  scheme  in  the  coallield  for 
contracting-out  of  the  Workmen's  Compensation  Act. 

12th- -The  electrification  has  been  completed  of 
a  turther  section  of  London  County  Council's  tramways 

namely,  the  lines  extending  from  St.  George's  Circus 
to  Xew  Cross  and  Greenwich. 

13th-— The  Governments  of  Canada  and  Natal  refuse 
to  join  in  Mr,  Seddon's  protest  against  the  introduction 
of  Chinese  labour  into  the  Transvaal. — Private  inspec- 
tion of  the  completed  works  of  the  new  "  tube  "  rail- 
way-Destructive tiring  of  a  gas  main  in  Piccadilly. 

14tht  Sir  Douglas  Fox,  at  a  meeting  ot  the  London 
Trattic  Commissii.in,  expresses  himself  in  favour  of  the 
constitution  of  a  new  and  permanent  triL>unai  for  deahng 
with  railway  and  tramway  schemes  in  the  metropolitan 
area^ 

15th*  Announcement  that  electro-gas  signalling 
plant  is  shortly  to  come  into  operation  on  the  main 
title  of  the  North -liaslern  Railway  Company, — A 
special  committee  of  the  Institution  of  Mechanical 
Engineers  present  final  report  dealing  with  the  study 
of  steel  alloys. 

17th.  The  bursting  of  a  reservoir  causes  loss  of  hfe 
and  great  destruction  of  property  in  Bloemfontein. 

18th.  -An  important  convention  of  the  I'nited  Mine 
Workers  of  America  opens  at  Indianapolis. — The  officials 
of  the  Paris  rndcrground  Railway  decide  in  favour 
of  electro-pneumatic  turret  type  control  apparatus. 

19th —The  Secretary  for  Scotland  receives  a  deputa- 
tion ot  Scottish  scientific  societies,  who  urge  that  the 
koyal  Institution  in  Edinburgh  should  be  exclusively 
devoted  to  scientific  purposes. 

20th. — Lord  Milner,  at  Krugersdorp,  receives  a  depu- 
tation of  farmers,  whom  he  addresses  on  the  subjects  of 
agriculture  and  the  importation  of  Chinese  labour.  He 
savs  Ihe  revenue  is  declining  because  the  principal 
industry  of  the  country  is  working  at  only  half  its 
strength. 


i(i9tj 


CALENDARS,     NEW      CATALOGUES     AND      TRADE 

PUBLICATIONS. 


Tbi  Bfuih  Electrical  Enginttting  Compuiy^  lAd*t 
have  i^Hucd  iut  iirtintic  ck^k  ciJcndar^  the  monthly 
nectionn  of  which  arc  cncJiwcd  in  An  embossed  lineii- 
ti'jvcrcd  frame  with  fohated  de'*ififi» 

The  United  Sutct  Metallic  Packing  Company  send  us 
A  )jc>ti<l  |>r*ictu.it  dkiuLtr  with  tcarott  dates  nearly 
5  in.  ill  U-njith— a  boon  t»>  the  shori-sij^'hted  and  a 
ton«it.ifit  reminder  of  Ihci*  iclcgiaphic  addresses,  etc, 

fJlt-         "       '  ■  !  Cooper  i^sue  a  calendar  in  twelve 
ly  6  in.  by  8 in.     Its  chief  merit  is 

t.-.,...^    '  Kv   inrri   «'r  ,r^if^in(*nt,     Theyalso 

•end  a  U".  >lc  for  hanj;jing  on 

the  watt,     i  ,                 r  t  only  the  days  of  a 

pafticiilar  inynlhi  but  iiUo  a  calendar  of  the  entire 
yvM . 

Mcun  Henry  Good  and  Son,  of  u,  Moorgjite  Street, 
EC  «  forward  a  neat  desk  calendar,  the  monthly 
siectionik*  ol  which  are  attached  to  an  embossed  bhie  and 
^itt  card, 

Conildcrabit  pains  have  been  taken  by  Messrs,  \\\  T 
UjMVi^r  .Old  Co.,  Ltd.»  to  make   their    second    annual 

!  ■■    '      •       '       "r         ■' *i  professional  men.    The 

I  t  d  from  the  Proceedings 

d    Engineers   and    the 
I  u  al  Association.    Photo 

k  engineers  are  included, 

and  «»n  tlic  \\wk  ui  the  c*dcnd,ir  appears  some  data 
likely  to  be  required  fur  everyday  use. 

J,  F.  Beaatf.  A  calendar  issued  by  this  tirm  has  a  novel 
arrangement  by  which,  instead  of  tearing  away  the 
date»  In  rotation,  an  adjustable  sliding  frame  brings 
the  tlates  consecutively  into  prommcnce. 

A  useful  sheet  calendar  also  reaches  us  from  Messrs, 
Henry  Good  and  Son,  of  ij,  Moorgate  Street,  E.G. 

Mcstn,  M.  Gtovcr  and  Co.  are  calling  attention  to  their 

H|H'c*.ditje-»  by  means  of  a  circular  glass  paper*vvcight. 

This  IS  a  tiandy  atrangemeut  which  is  not  liJtely  to  Ijc 

thrxnvn  avvuv. 
Mr.   F     A-^-*-*   p^-ui^    ....... .u.r  ..,   gearing  and  gear 

-  hnical  mtormation 

I  ichj  printed  m  red 

and  bLick,  »lantl  vnit  in  U>id  telich 

M^^^*^    ^t\btT   L^hn«i^n    And  Co^  lAd*,  of  57  and  6S» 

h.         '  \  forward  a  o'imprchensive 

v^  ot   which  are    effectivelv 

Misir*.  Brittili  ^  :.  .specialities,  Ltd.,  furN^-Ard  a 
kMttier  bound  iSM^^^t  di4ry.  hi  addittou  to  cakndar 
imd  B(vice  for  memoranidii  each  day.  the  diary  las  a 
i|innlity  oi  useful  iufomuitioit  -p^tal,  eoginecnng, 
■nd  ipQcMml. 

MnSfti  C  V.  Knal  CoamBf^  West  Xew   Brigtilon, 

Hwe  V%>ck     PamphWt  NOw  037  gi^^e^^  2x1  eincellcnt  idea 

Ui    »uv.  h     f    their    stec|>)e    powens^  Paraibolic    boom 

I  m  ^tYMoc^  overhead  tmlley^  cojil  tubs, 

.  .lilwaTV  cable  railways^  etc 

llritiih  TKomsothHoartM  Conpauy.  Ud.  Punplikl 
N\     1-;  .■vso:K>  and  iOttilrate^  the  K  T.  H.  Sdboo 

1  and  sttp^ersedes  Ko^  tjt>  maed 

\  ca«i  wStli  advauita^e  be  nkd  for 

\-  iiwL  Ute^  fatformaiiQii  re^udliif  llicar 

V  vii  Sy^ltcm  of  Traui  Owitnoi  for  Etodric 

^ '  "'pNBMHl  Ml  a  tWCniy^MMV  fpUift  motiU^oi^ 

i  K2f«lMi  ia  «M  n  ^wtatt  fof^  of  fbe 
^^  \i|Mwi3rlia««  twcft  wcttaMaed  lob&nd 

Ihewp  AttrefCUt^  «Ntti  in  A  $tii  cMJh  cot^e? 


The  BiiUock  Electric  BAanufacturing  Company  sendl 
us  a  well*printed  list  oi  their  type  "  B  "  motors  and  J 
generators,  with  illustrations  and  tables  uf  ratings* 

The   Oliver   Typewriter  Company  are    issuing     their  I 
calendar  in  the   form    of    monthly  postcards,  which^f 
judging    from     No;    i,    will    be    worthy  of    carefull 
preservation.     The  series  will  be  entitled  **  The  Art  of 
Writing  through  the  Century,*'  the  January  calendar 
commencing   with     cuneiform    inscripti«^ns.       These 
cards  are  calculated  to  make  a  whcerful  addition  to  the  J 
paraphernalia  of    the  desk,  and  will    be    especially  j 
welcomed  by  the  collector  of  pictorial  postcards, 

Mcssn,  Walter  Judd^  Ltd^  Advertising  Contractors,  I 
have  issued  a  striking  sheet  calendar  in  red,  white, 
and  blue.  The  days  of  the  week  are  clearly  indicated  | 
in  while  on  a  blue  ground,  and  the  dates  are  also! 
thrown  into  strong  relief,  while  each  month's  instal-l 
ment  of  the  calendar  presents  a  view  in  Ijrief  of  the! 
entire  year.  An  excellent  effect  is  obtained  by  ericlosing  I 
the  calendar  in  a  red  border. 

The  Wilber  H,  Murray  Manufacturing  Company^  Cleve- 
land, Ohio,  U.S.A.  An  attractive  catalogue  of  the 
well-known  "  Murray  "  Vehicles,  comprising  carriages, 
phietons,  omnibuses,  trade  vehicles,  harness,  etc.  The 
cover  is  of  elegant  design,  and  is  in  the  form  of  a 
long  strip  which  folds  over  the  outside  edges  of  the 
catalogue  to  which  it  is  attached  by  a  brown  silk  cord. 

Taagy e»t  Ltd ,,  Cornwall  Work*,  Birmingham .—  Ca  tal  ogue 
No.  60,  well  printed  and  illustrated^  supersedes  all 
former  lists  of  steam  engines.  The  following  is  a 
synopsis  01  contents  :  Horizontid,  "Colonial,"  **  Soho," 
\'ertical  and  **  Archer "  Steam  Engines,  Cross  Com- 
p*mnd  Steam  Engine,  Tandem  Compound  Steam 
Engine,  Compound  '^  Archer  "  Steam  Engine,  Sundries 
for  Engines,  Examples.  A  price  list  of  unreviscd 
machinery  at  present  in  stock  is  also  issued  by  this 
firm.  An  introductory  note  informs  us  that  the 
machinery  specified  in  this  list  is,  lor  the  most  part,  an 
accumulation  consequent  upon  the  compietc  revision 
of  the  manufactures  01  Tangyes,  Ltd,  In  almost 
every  case,  the  articles  are  of  Tangyes'  manufacture, 
the  few  exceptions  l>eing  specially  mentioned- 

Mcisiy*  Mdkywci  and  Co-,  Ltd-,  Shei^eid  and  i^tindon, 
issue  a  catalogue  printed  on  art  paper,  with  some 
exceptionally  good  illustrations  of  their  "'  Eclipse  "'  roof 
glaiing.  From,  the  hrst  of  these  we  note  that  ioo»ooo 
superficial  feel  of  this  glazing  was  used  on  the  Central 
Transept  gf  the  Crystal  Palace  in  ifcS9CM900. 

M^ttTi.  H,  !•  R  Kiac  lad  Co^  Newmarket  "  ing 

VV'arkSs  Nailswiirlh,  Gloncesstershire,  *en :  ,  d 

information  relating  to  their  patent  cIl  igs 

PateotsX  tndudiag  ttiitstratkMis,  tables,  p  Jus 

atid  stoes  in  cases.    Ttie  secncid  port  oC  goe 

IS  deroied  to  lurt>tne»  tnrbioe  ^vernors,  st^m 
engines,  cIcl  ' 

J*  I^fkiinoQ  aiii  SoOi  Canal  Iron  Worts,  Shipley,  Yorks 
— In  sending  scasoittble  grecHn^  f<>r  IM04.  this  fins 
recomm^^  as  a  moUo  for  tlie  cicn:  E<L)ai(>- 

mettt**  and    m  cofincctioii  ^  u^traie  tbeir 

"  Periect"  rice,  aad  sloggiiig  oc  tusn-^ixsed  lailie. 

lioats^  R.  WaysBod  aad  O^  LidL, 
Rottd.  l^-^cifr^,  SJ^^ — ^Tbose  who  are  in  seardi  d 
points  OB  BwelQclrKrittGaofliot  do  better  thaji  6bim 
9L  stoaM  ffliifiklet  vliM  his  been  tssaed  by  ibts  finn. 
II  deali  aiaiMMlf  vitti  llie  Vce  Sbeave  DrWr  dram 
lirlviu  tote  ^muAmgUi  Bhs^  American  cxpcncnce,  the 
dviiioii  of  iwciL  cft^ 
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FIG.   21.      GENERAL  VIEW   OF   WORKMEN'S  VILLAGE,   SCHLAEGEL  AND   EISEN    COLLIERY. 

N0TE5  ON  THE  WE5TPHALIAN  COAL  FIELD. 

HY 
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IV. 


TN  previous  numbers  of  this  Magazine  the 
•*•  writer  considered  the  topogra])hy,  geology, 
and  the  character  of  the  coal  seams  of  the 
Westphalian  coal  field,  also  the  conditions 
incident  to  a  production  of  60,000.000  tons 
from  that  field,  so  far  as  related  to  the  methods 
of  working,  means  of  transport,  arrangements  for 
winding,  and  apj^liances  for  draining  :  leaving 
such  matters  as  ventilMtion  and  incidental 
factors ;  the  ])reparation  of  the  produce  for 
market  and  its  disposal  and  business  and  labour 
considerations  for  treatment  in  the  j^resent 
article.  The  regulated  output  has  since  been 
raised  to  65,000,000  tons  a  year. 

VENTILATION. 

Under  this  head  will  Ix^  considered  :  The 
natural  atmosphere  of  the  mines,  the  inherent 
temperature,  and  the  means  employed  to 
control  these  inconveniences. 


The  atmosphere  encountered  in  the  West- 
phalian mines  is  decidedly  bad  and  gassy. 
The  gassy  character  is  affected  by  two  circum- 
stances, the  position  of  the  coal  in  the  field 
and  the  character  of  the  coal  being  worked. 
Those  mines  working  out-crop  coal,  indicated  at 
A  on  the  map  on  ])age  ^tS4.  vol.  III.,  were  much 
freer  from  gas  than  those  mines  working  coal 
under  the  marly  over-burden  indicated  at  c  on 
the  same  map.  In  fact,  out  of  seventy-eight 
out-crop  mines  only  six  yielded  more  than  140 
cubic  feet  of  gas  per  ton  of  coal,  and  these 
were  not  only  situated  in  proximity  to  the 
marly  over-burden,  but  they  were  working 
the  most  gassy  coal  seams.  Whereas  of  132 
mines  working  coal  under  the  marls.  ']2  yielded 
140  cul^ic  feet  and  uj^wards  })er  ton  of  coal. 
Hut  more  noteworthy  still  is  the  effect  of  the 
character  of  the  coal  being  worked  on  the 
atmosphere  of  the  mines  ;    the  fat  bituminous 
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FIG.    17.      MIXKRS    PROTECTED    KY   THK   STOLZ   SMOKK    MASK. 


coal  seams  yielding  most  gas,  the  gas  and 
flaming  coals  coming  next  and  the  lean  coals 
emitting  the  least. 

i  Of  55  mines  working  in  the  latter  seams, 
30  gave  below  17  cubic  feet  of  gas  per  ton  of 
coal,  and  none  gave  over  105  cubic  feet ;  in 
the  fat  bituminous  coal  seams  there  were 
119  mines  working,  and  of  these  only  8  gave 
less  than  17  cubic  feet,  quite  a  number  gave 
quantities  varying  from  70  to  420  cubic  feet, 
several  gave  even  more.  Amongst  the  highest 
were  Gneisenau  with  1,400.  Hibcrnia  with  1,800, 
Grimberg  with  1,977.  ''^"^  Dahlbusch  II.  with 
2,380  cubic  feet  of  gas  yx'v  ton  of  coal  mined. 
Turning  to  the  flaming  and  gas  coal  seams 
of  36  mines,  6  gave  less  than  17  cubic  feet, 
25  gave  quantities  varying  from  17  to  420 
cubic  feet,  and  5  yielded  volumes  between 
420  and  700.  Blowers  are  not  infrequent 
and  the  gas  is  utilised  in  many  mines  ;  at  Hansa 
Colliery,  for  instance,  to  light  the  pit  eye,  and 
at  Consolidation  Colliery  for  warming  the 
compressed  air  wliere  used  for  })ower  purposes. 
The  Westphalian  mines  are  amply  provided 
with  airways.     Some  very  gassy  mines  are  even 


provided  with  double  airways,  and  in  those 
subject  to  blowers  special  ])rovision  is  made  for 
driving  this  excess  of  gas  direct  into  the  return 
ainvay.  Only  10  mines  had  less  than  1,100  yards 
of  airways,  whilst  5  had  more  than  8,750  yards, 
the  remaining  mines  had  lengths  of  air- 
ways intermediate  between  these  extremes. 
Air  si)litting,  so  as  to  give  different  parts  of 
the  mines  their  own  supply  of  fresh  air  is, 
of  course,  in  vogue,  and  the  air  currents  arc 
conducted  to  the  working  faces  by  various 
means  to  suit  circumstances :  By  dividing 
walls,  by  masonry  conduits,  by  air-boxes,  by 
brattice,  by  special  fans,  by  compressed  air  either 
employed  in  working  drills,  etc.,  or  specially 
provided  for  ventilative  purposes.  There  were 
some  434  ventilating  shafts  on  the  field,  43  were 
divided  to  serve  both  for  up — and  down — cast, 
190  served  for  downcast  only  and  the  rest  for 
upcast  only ;  of  the  latter  many  were  in  use 
for  drawing  coals,  and  in  those  instances  various 
contrivances  were  in  use  to  prevent  leakage 
of  air,  such  as :  Briart's  shaft  cover  ;  air-locks 
with  double  doors  and  the  Xeumiihl  arrangement 
referred  to  in  the  January  number,  pages  38-41. 
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The  currents  were  generated 
by  fans ;  of  old  types  the 
Capell,  of  new  ones  the 
Rateau  fan  being  mostly  in 
use,  and  these  were  being 
driven  in  some  cases  by 
electricity  but  mostly  by 
steam  engines.  As  a  matter  of 
course  the  quantity  of  air  re- 
quired varies  very  considerably 
in  different  mines,  but  the  object 
is  to  keep  the  gas  below  one 
per  cent,  in  the  returns ;  in 
fact  no  mine  exceeded  this, 
and  by  far  the  preponderating 
number  kept  the  gas  content 
of  the  returns  well  l)elow 
half  that  amount.  The  speed 
of  the  currents  did  not  generally 
€xceed  20  ft.  a  second,  never- 
theless a  good  many  exceeded 
this  rate  and  28  even  main- 
tained a  rate  of  over  26  ft. 
The  equivalent  orifice  varied 
from  under  i  square  yard  to 
above  4J. 

In   Table    I.      are     set    forth 
numbers    showing    the    extremes 
relating     to     the    air    supply    in 
different  mines  in  1900. 

Table  I. 


Air  Circulation  in  Westphalian  Minf.s. 


COAL  -^ 

COKE  -^ 

BRIQUETTES  ••^ 

MEH.  ^-^- 


TONS 


Cub.  ft.  air       No.  of.  Cub.  ft.  air  per 
per  min.        -mines,    man  per  min. 


No.  of   Cub.  ft.  air  per  |  .\'o.  of 
mines.'     ton  drawn,     iniines. 


FIG.    18.      OUTPUT  DI.AGRAM. 

was  reduced  to  76  deg.,   and  work   could   be 
endured  for  the  normal  number  of  hours. 

Table  IT. 
Temperature  in  Westphalian  Mines. 


Below  17,560  22  Below  70  ...  o  Below  35  ...  10 
Above2ii,Hoo  3  Above  350...  4  Above  iSo...  2 
Intermediate      1S5  Intermediate    206  Intermediate    i()S 


The  natural  temperature  of  the  mines  in 
Westphalia  increases  as  is  the  case  elsewhere 
Avith  the  depth,  and  the  result  of  observations 
is  set  forth  in  Table  II.  The  increase,  on  an 
average,  being  i  deg.  F.  for  each  additional 
8  fathoms.  This  temj^erature,  of  course, 
has  to  be  kept  down,  and  it  is  kept  down  by 
ventilation.  In  many  cases  where  the  heat 
greatly  imjwded  work,  im])rovcd  ventilation 
has  rectified  the  inconvenience  :  a  good  instance 
of  this  occurred  in  Hansa  Colliery,  where  a 
temperature  of  84  deg.  F.  existed,  and 
it  was  only  possible  to  work  six-hour  shifts, 
hut  by  judicious  air-splitting  the  temj)erature 


Depth  in  fathoms. 

Dejjrces  Fahrenheit. 

loS 

59 

164 

65 

218 

72 

27} 

7« 

328 

?<5 

3«^ 

<>i 

437 

y8 

4<)^ 

104 

547 

III 

DU8T. 

This  is  a  i)oint  that  those  who  mine  in  West- 
l)halia  dare  not  overlook.  The  tendency  to  j>ro- 
duce  dust  is  influenced  to  a  certain  extent  by  the 
caking  character  of  the  coals.  The  fat  coals 
are  more  prone  to  form  dust  than  the  gas 
and  flaming  coals.  The  lean  coals  can  also 
give  rise  to  plenty  of  dust,  but,  generally,  these 


I(j8 


Page's   Magazine. 


seams  have  sufficienl  natural  moisture  to  keep 
the  dust  down.  Inchned  seams  give  more  dust 
in  working  than  flat  seams.  The  dust  from 
any  of  the  seams  can  cause  explosion  if  fine 
enough,  but  the  dust  from  the  fat  coals  is  the 
most  dangerous.  It  is  therefore  realised  in 
Westphalia  that  the  dust  must  be  dealt  with 
wherever  coal  is  mined. 

SPRINKLINa 

To  keej)  the  dust  down  a  considerable  amount 
of  sprinkling  is  therefore  done  in  the  mines, 
and  this  becomes  quite  a  formidable  item  of  ex- 
penditure as  well  for  the  maintenance  of  the 
system  of  pipes  itself  as  for  repairing  damage 
done  to  roads  by  the  water.  In  1900  there  were 
2.500  miles  of  sprinkling  piping  under  ground, 
and  in  one  mine  alone.  Consolidation,  there  were 
79  miles  of  pipe  which  cost  £18.000.  The  cost 
of  sprinkling  varied  from  8-;d.  to  21  id. 
])er  ton  of  coal  mined  for  the  year  :  the  great 
difference  between  the  lowest  and  highest,  of 
course,  was  due  to  more  renewals,  etc.,  in 
one  case  than  in  others,  an  average  cost  for 
sprinkling  was  between  iid.  and  I4d.  per 
annum  per  ton  of  coal  mined. 

The  quantity  of  water  used  for  this  purjx>se. 
the  special  arrangements  and  the  men  employed 
in  the  sprinkling  are  quite  noteworthy.  In  one 
of  Bergrath  Behrens*  mines.  Hibernia,  where 
850  tons  of  coal  were  drawn  a  day.  1,000  cubic 
feet  of  water  were  used  in  sprinkling  all  open 
roads  and  126  working  places.  The  roads  were 
sprayed  by  special  men,  giving  employment 
to  ten  men  in  the  morning  shift  and  three  in  the 
afternoon,  no  road  spraying  being  done  in  the 
night  shift  :  and  the  spraying  in  the  working 
places  being  done  by  the  miners  themselves. 
Smiths  were  also  employed  constantly  at 
rejMiirs.  Mine  water  was,  in  the  Hibernia 
mine,  used  for  spraying,  and  was  taken  off 
from  the  pumjjs  at  a  convenient  level,  where  it 
was  stored  in  a  tank  and  gave  a  water  column 
equivalent  to  27  atmospheres  pressure  in  the 
shaft,  which  became  from  8  to  18  atmospheres 
at  jx)ints  of  application.  The  water  was 
distributed  by  galvanised  wrought-iron  pipes 
tested  to  60  atmospheres,  and  there  were  524 
yards  of  piping  3 J  in.  internal  diameter,  2.050 
yards  2  in.,  and  53.270  yards  of  i  in.  There 
were  1,169  hydrants  connected  to  the  pij^es  at 
intervals  of  160  ft.  apart  along  the  roads,  a 
distance  to  be  reduced,  inasmuch  as  it  necessi- 
tated 60  to  80  ft.  of  flexible  rubber  hose,  which 
has  to  be  stout  enough  to  resist  the  pressure 
and  such  a  length  is  therefore  very  heavy  for 
the  sprinklers  to  drag  about  the  roads  :  shorter 
lengths  were  in  use  at  the  working  faces  ;   a  jet 


was  used  at  the  end  of  each  piece  of  hose.  The 
system  of  i)iping  was  provided  with  574  stop- 
cocks, so  as  to  shut  off  any  part  if  not  required, 
or  for  repairs  or  for  lengthening.  The  cost  of 
the  installation  and  material  for  this  sprinkling 
plant  was  /68,i25,  whilst  over  £1,171  a  year  was 
being  spent  on  its  supervision  and  maintenance. 
In  another  mine  1,900  cubic  feet  of  water 
was  used  with  six  master  sprinklers  and  six 
smiths  at  work  in  the  morning  and  afternoon 
shift,  and  two  sprinklers  in  the  night  shift 
for  an  output  of  i.ooo  tons  a  day. 

EXPLO8IVE8,     EXPLOSIONS    AND    SAFETY     LAMPS 

have  such  a  great  influence  on  the  safety  of 
mining  operations  that  a  word  or  two  must 
be  said  alx^ut  them.  In  1900  safety  explosives 
had  replaced  others  in  Westphalia,  except  in  a 
few  mines  working  the  lean  coal  seams  and 
the  gas  coal  seams  where  black  powder  was 
still  in  use.  Fuses,  even  safety  fuses,  were 
being  replaced  by  electric  firing.  For  lighting 
the  pit  bottom  and 
stations  incandes- 
cent electric  lamps 
were  generally  em- 
ployed, portable 
electric  lamps,  ex- 
cept in  connection 
with  rescue  appli- 
ances, were  not  in 
use.  Single  -  gauze 
safety  lamps,  of  the 
Marsaut  tyj^,  with 
re-lighting  arrange- 
ment, made  by 
Friemann  and  Wolf, 
to  bum  benzine 
were  the  most 
prevalent  working 
lamps.  It  is  satis- 
factory to  note  that 
at  the  time  of  the 
writer's  visit  to  the 
district,  although 
the  output  had 
been  increasing.  Per 
there  was  a  dimmu- 
tion  in  the  number  6/- 
of  explosions  as  well  5  . 
as  in  the  number 
of  fatalities  arising  *'" 
therefrom  ;  this  is  3  ^ 
attributable  to 
many  of  the  pre-  2/- 
cautionary  measures 
already  noted  :  im- 
proved   ventilation, 
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etc.  :     tlu'sc  wvrt* 


sprinkling,      safety      ex- 
plosives      and       electric 
firing.     It    is  noteworthy 
that       most        elaborate 
appliances      are      always 
kept     in      readiness     for 
rescue   work,    for   protec- 
tion   from    fire    and    for 
combatting    fire  :       men, 
moreover,  are   constantly 
ke])t  drilled  in  the  use  of 
tliese   appliances.      These 
departments,       in       fact, 
form     quite     remarkable 
features    at    most  of   the 
mines    and     make    quite 
striking      displays,       the 
medical  department  with 
o}>erating  tables,  medicine 
chests  and  surgical  appli- 
ances :  the  rescue  depart- 
ment    with      res}Mratory 
apparatus     and      special 
clothes    to    enable    men 
to  go  into  smoky  or  other 
bad  atmospheres,  stretcher 
particularly  good  at  Shamrock   mine,   another 
of    those    under    Hergrath     Behrens'     manage- 
ment.      In     fact,     there      was      an     excellent 
exhibit    of    this    description     from     this    mine 
at     the     Diisseldorf     Exhibition  :        moreover. 
the  writer  had   an   oj)portunity  of   witnessing 
the   thoroughness   with   which    the   practice    is 
carried    out.     Men    appropriately   clothed    and 
cquipjK'd  with   pneumatophors  were  sent   into 
a  room  hermetically  closed,  but  provide!  with 
windows  for  inspection,  and  with  a  pernicious 
smoky  atmosphere  to  make  the  ])ractice  re.ilistic. 
The  practice  consisted  in  the  search  for  injured 
and    other    companions,    their    treatment    and 
removal  to  a  place  of  safety.     The  extinction 
of  fire  underground,  the  removal  of  debris  and 
the  si'tting  of  timbers  and  restoration  of  onler 
in  the  disturbed  working.     The  type  of  pneu- 
mat()j)h()r   used   in    the   case   referred     to    was 
provided  with  two  cylinders  of  oxygen  carried 
low  down  on  each  man's  l)ack  and  a  respirator/ 
sack  in  front  into  which  a  solution  ot  (\uisti(* 
soda  had  been  tij)ped  to  absorb  the  products 
of  res})i ration.     Two  cylinders  of  oxygen  wt-re 
used,  so  as  to  warn  the  man  when  one  gives 
out  tliat  half  his  store  was  exhausted.     iMg.  17 
shows*  men  protected  l)y  the  Stolz  sniokt-  ina^k 
building    u})   a    place    in    a    bad     atniosj)lien'. 
The    fire-brigade  department,  with  their  showy 
appliances  kcj^t  in  j)erfect  order,  fornidistinctly 
attractive  looking   adjuncts  to  man\-  a  coUievy 
in    the    neighbourhood. 


KK;.    20.      WASHIXO  AN  I)  CUAN(iIXCi  HALL,  SHAMKOCK  COLLIERY. 


PREPARING    THE    COAL    FOR     MARKET. 

Only  a  vi'ry  small  proj)ortion  of  the  coal 
raise  1  in  Westphalia  can  l)e  i)r()fitably  placed 
on  the  market  dire.tly  as  it  comes  from  the 
mines.  It  is  therefore  subjected  to  some  sort 
of  j)reparator\'  treatment  either  to  improve  the 
value  of  gool  stuff  or  to  render  the  useless 
usrful  ;  the  me:ins  employed  are  screening  and 
j^icking  or  the  nv)re  elaborate  washing,  and  much 
of  till-  ()ut|)ut  in  the  form  of  finely  divided  coal  is 
subsefpiently  coked  or  made  into  briquettes. 
The  washing  plants  used  are  mostly  either 
those  of  Humboldt  of  Kalk,  near  Cologne, 
or  of  Schiichtermann  and  Kremer  of  Dortmun.i 
or  of  Haum  of  Heme.  The  latest  installations 
of  the  list-nanuMl  maker  were  being  arranged  to 
wash  the  c^oal  without  |M-e\-i()Usly  separating  into 
different  si/es  as  had  hitherto  been  the  practice, 
thf  washe'l  c<.)al  being  sized  subsequently. 
SuvMi  ari  arrangement  would  require  fewer  jigs, 
less  wat'M'.  and  les-^  power,  and  would  entail  a 
simj)ler  and  le^>  ex|H'nsive  j)lant. 

About  ()-;  million  tons  out  ot  the  sixty  million 
tons  of  coiil  mined  was  n-cN)vered  in  the  form 
of  mud  from  thf  was!ierit'<  and  was  subsequently 
(^):lve:•te  I  into  c')ke  and  briqu«'ttes. 

('i>.{\-  m.i/a'u:  is  an  in.lu^lry  that  has  l>een 
sh  )wing  steady  progress  in  \\'est|)halia.  All 
stages  of  the  j^rac^ice  have  been  |)assed  through  : 
lu':ij>s.  mound-,  stacks  and  various  forms 
of  I  In-  brc-hivr  ovrns.  but  all  these  have  long 
been  dis/arde.l  anrl  chamber  ovens  are  now 
exclu>ively  usevl.     The  prevailing  type  of  oven 
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was  the  Otto-Copp6e  and  in  various  forms  some 
six  thousand  of  them  took  part  in  the  production 
of  the  milHons  of  tons  of  coke  in  1900.  But 
other  systems  have  also  been  introduced, 
including  those  of  Collin,  von  Bauer,  Brunck, 
Koppers,  etc.  An  important  factor  in  connec- 
tion with  the  coke  ovens  is  the  recovery  of 
by-products,  a  factor  which  is  not '  neglected 
in  the  district  under  notice  so  that  in  the 
year,  1900,  12,000  tons  of  benzol  were  recovered 
from  the  by-products,  and  more  than  77,000 
tons  of  tar  and  a  httle  over  36  J  thousand 
tons  of  sulphate  of  ammonia.  Besides  these 
1,530,000  tons  of  briquettes  were  produced  in 
ninety-two  presses,  for  this  purpose  only  the 
fines  from  w^hing  the  -leaner  or  semi-bitu- 
minous coal  mixed  with  pitch  were  used. 

CHARACTER    OP    THE    PRODUCE. 

Thirty  per  cent,  of  the  output  of  the  field  was 
gas  aiHi-Baming  coal,  fifty-seven  per  cent,  fat 
and  bituminous  coal  and  thirteen  per  cent,  lean 
coal. 

The  gas  coal  and  the  flaming  coal  bum  with 
long  flames  and  are  comparatively  strong  and 
hard,  which  renders  them  suitable  for  storage  and 
transport.  The  gas  coal,  as  the  name  signifies, 
contains  much  gas,  and  is  almost  exclusively 
used  for  gas-making.  The  flaming  coal  is 
suitable  for  any  purpose  where  a  good  flame  is 
wanted ;  in  the  domestic  hearth  and  in  the 
puddling  furnace  for  example.  The  fat  coal  also 
burns  with  a  long  flame  and  is  a  good  heat 
producer,  but  it  is  particularly  distinguished 
by  its  great  caking  properties  which  renders  it 
eminently  suitable  for  coke  making.  It  is  also  in 
demand  for  many  other  purposes.  The  lean 
coal  burns  with  less  smoke  and  soot  than  the  fat 
coal,  and  therefore  is  suitable  for  use  in  textile 
and  other  industries  where  smoke  is  undesirable  ; 
the  fine  coal  produced  in  the  washing  operation 
in  this  case  is  that  used  in  the  manufacture  of 
briquettes.  These  briquettes  stand  storage 
well,  the  pitch  protecting  them  from  absorbing 
moisture  ;  moreover,  their  rectangular  shape 
and  uniform  size  render  them  good  for  transport. 
They  are  largely  used  on  locomotives,  steam 
ships,  in  dwelling  houses,  and  are  replacing 
flaming  coal  in  iron  works,  sugar  factories, 
glass  works  and  porcelain  and  cement  mills. 
Over  13}  million  tons  of  fine  coal  was  used 
in  the  production  of  coke  and  briquettes. 

Fig.  18  shows  the  development  of  the  coal, 
coke,  and  briquette  industry  in  the  Westphalian 
field  from  the  earliest  time  up  to  the  commence- 
ment of  this  century.  In  the  figure  vertical 
lines  refer  to  the  years,  the  horizontal  lines  to 
quantities.     The  tonnages  to  the  right  of  the 


figure  relate  to  coal  and  coke,  those  to  the  left 
of  it  to  briquettes,  on  this  side  the  numbers 
relating  to  men  employed  are  shown.  We 
see  in  the  early  days  the  production  was  quite 
small,  it  was  less  than  two  million  tons,  and 
employing  less  than  10,000  men  up  to  1840 ; 
but  it  progressed  steadily  until  1850,  when 
the  iron  industry  awakened  into  activit3% 
and  this,  with  the  extension  of  railways,  exerted 
a  marked  effect  on  the  Westphalian  coal  output, 
which  since  i860  has  continued  to  increase  vigor- 
ously, until  in  the  year  more  particularly  referred 
to  in  these  notes,  it  amounted  to  nearly  sixty 
million  tons  of  coal  and  9I  million  tons  of  coke 
and  considerably  over  ij  million  tons  of 
briquettes  ;  and  that  the  number  of  workmen 
employed  approached  228,000,  It  will  be 
noticed  how  the  labour  curve  varies  with  the 
output ;  moreover,  that  coke  first  appears  about 
1841  and  briquettes  only  fifty  years  afterwards, 
that  is,  in  1891. 

DESTINATION    OP    THE    PRODUCE. 

Without  going  into  details  of  the  different 
localities.  Table  III.  sets  forth  the  destination 


Table  III. 
Westphalian  Exports. 

Million  Tons. 

Briquettes 

Coal. 

Coke. 

in  100,000  tons. 

Neighbourhood 

Elsewhere  in  Germany... 
Abroad      ..         

29J 
9* 
4 

3* 
3i 

8* 

7^ 

7§ 

1 

Total   sent    from    Col- 
lieries, etc 

43 

15} 

of  the  produce  for  the  year  concerned.  Most  of 
this  went  away  by  rail  but  about  seven  million 
tons  were  carried  on  the  Rhein  from  the  ports 
of  Ruhrort,  Duisberg  and  Hochfeld,  whilst 
54,000  tons  found  their  way  down  the  Dort- 
mund Ems  Canal. 

The  business  departments  of  these  gieat  mines 
aie  naturally  not  without  interest.  It  is  well  to 
remember  that  up  to  1851  they  were  entirely 
under  the  control  of  the  State  ;  the  Mining 
Office  decided  which  collieries  should  be  worked 
and  what  production  each  should  yield  and 
fixed  the  selling  price.  Want  of  railway  com- 
munication at  that  time  restricted  the  market 
within    quite    narrow    limits,    and    hence    the 
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smallness  of  the  consumption  indicated  in 
fig.  1 8  is  readily  explained.  But  in  1851  a 
new  law  came  into  operation,  allowing  private 
parties  to  work  the  mines,  and  so  although 
there  were  only  205  mines  in  1854,  298  were 
at  work  in  1857.  The  output,  which  was  worth 
£500,000  in  1851,  was  worth  £1,640,000  in  1858, 
whilst  after  the  Franco-German  War  the  value 
of  the  output  rose  considerably,  reaching 
£7,900,000  in  1874,  and  prices  had  risen  from 
5s.  3d.  a  ton  in  1869  to  lis.  a  ton.  This  state 
of  things  did  not  continue,  and  in  1879  the 
price  had  got  back  to  4;s.  per  ton.  So 
the  district  has  had  its  i>erio(ls  of  prosjx^rity 
but  has  also  had  periods  of  adversity,  when 
many  mines  were  carried  on  at  a  loss.  Of  late 
years  three  organisations  have  handled  the 
produce  of  the  district,  and  fixed  the  output 
oi  each  of  the  collieries  concerned,  the 
"  Rheinisch-Westfalisches  Kohlensyndikat  " 
dealt  with  87-4  per  cent,  of  the  entire  output  "of 
the  field,  the  rest  of  the  output  was  mostly 
derived  from  collieries  belonging  to  one  or  other 
of  the  great  iron  comi)anies  who  consumed  it 
themselves.  The  **  West fiilische  Kokssyndikat" 
in  the  same  way  dealt  with  98-5  per  cent,  of  the 
coke  produced,  whilst  the  third  syndicate  dis- 
jx)sed  of  the  whole  output  of  briquettes.  This 
arrangement  insures  a  certain  roguhirity  in  the 
prices  obtained,  and  better  prices  which  are 
constantly  improving  have  ruled  since  the 
syndicates  have  had  the  matter  in  hand,  and 
many  of  the  mines  have  been  al)le  to  pay 
magnificent  dividends.  The  cost  of  production 
is  de})endent  on  various  circumstances,  and, 
therefore,  the  actual  cost  of  the  coal  at  pit 
mouth  is  different  at  different  collieries,  but 
the  average  was  about  6s.  or  7s. 

The  collieries  are  worked  some  l)y  companies 
and  some  by  corporations. 
Twenty-nine  of  the  com- 
panies, representing  a 
capital  of  £22,807,600, 
and  paying  £5.696,950  per 
annum  rent,  etc.,  each 
produced  over  200.000 
tons  of  coal  in  1900.  or, 
altogether,  34,724.000  tons. 
The  smallest  of  these 
worked  an  area  of  772 
acres  with  a  capital  of 
£150.000  ;  the  greatest  of 
these  companies  worked 
an  area  of  41,688  acres 
with  a  capital  of  £2.700,000, 
and  j)roduced  5,460.000 
tons,  this  is  the  *'  Gel- 
senkirchener       Bergwerks- 


Aktiengesellschaft."  The  next  largest  outputs, 
5,187,000  and  3,423,000  tons,  resj^ectively,  were 
those  of  the  *'  Har})ener  Bergbau-Aktiengesell- 
schaft  "  and  of  **  Hibernia,"  working,  the  one 
30,704  acres  with  a  capital  of  £2,600,000.  the 
other  16,022  acres  with  a  capital  of  £1,890,000. 
The  **  Harpener  Bergbau-Aktiengesellschaft  " 
worked  seventeen  pits  with  20,500  workmen  and 
715  officials  great  and  small.  The  largest 
corporation  property  was  the  Zollverein,  working 
an  area  of  5,407  acres  and  putting  out  1,753,000 
tons  of  coal  :  whilst  the  smallest  of  these  areas 
producing  over  200,000  tons  was  254  acres. 

LABOUR, 

Tlie  relation  of  the  labour  employed  to  the 
output  is  set  forth  in  fig.  18,  and  shows  with  some 
clearness  that  the  number  of  men  employed 
increases  with  the  greater  output.  Naturally 
enough,  as  the  prosiHjrity  of  the  district  grew 
more  raj^idly  than  the  indigent  ix)pulation  a 
great  number  of  men  are  drawn  from  outside, 
mostly  coming  from  Prussian  Polish  provinces, 
l^ut  others  coming  from  various  foreign  countries, 
many  not  IxMUg  able  to  speak  German,  but  no 
imj)ortant  work  involving  risk  is  entrusted  to 
any  who  do  not  speak  and  understand  (ierman. 
Peoi)le  over  sixty  or  lads  under  sixteen  are  not 
allowed  to  work  underground.  The  under- 
ground shifts  are  eight  hours  each,  but  on  the 
surface  eight  to  twelve  hour  shifts  are  worked, 
exclusive  of  time  occupied  in  reaching  and 
leaving  work  ;  fig.  19  shows  the  hewers* 
earnings  jier  shift  and  also  tonnage  j^er  man 
per  annum.  In  this  figure,  again,  the  vertical 
lines  indicate  years,  the  horizontal  quantities. 
The  tonnage  per  man  per  year  in  other  (ierman 
coal  districts  in  ic)oo  was  346  in  I'pper  Silesia, 
213     in     Lower     Silesia,     227     in     the     Saar 
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district,  so  Westphalia  holds  its  own  all  right. 
It  is  noteworthy  that  when  averages  are  taken 
the  men's  wages  have  been  steadily  on  the 
increase  during  recent  years.  The  average  pay 
of  all  men  at  the  period  here  concerned  was 
3*97  shillings  per  shift ;  of  hewers  4*54.  With 
regard  to  accidents,  nineteen  deaths  resulted 
from  explosions  in  1900,  that  is  o-i  per 
thousand  men  employed  ;  by  falls  of  rock  and 
coal  more  accidents  happened,  resulting  in 
199  deaths,  or  i'ii8  per  thousand  men,  another 
fruitful  source  of  accident  is  in  the  shafts  and 
inclines,  not  while  travelling  in  the  cage  but 
by  the  trammer  running  the  tubs  quickly  to  the 
shaft  or  incline,  and  bfeing  unable  to  stop  the 
tub,  it  runs  over  the  edge  and  draws  the  man 
with  it ;  there  were  iii  fatal  accidents  in  shafts 
and  inclines,  or  0*624  P^r  thousand  men,  and 
mostly  of  this  character. 

The  men  are  well  looked  after,  excellent 
bathing  arrangements  and  changing  rooms,  where 
the  home  clothes  are  left  and  aired  while  the 
men  are  at  work  and  vice  versa.  In  these  halls, 
each  man  is  allotted  a  place,  and  is  provided 
with  a  hook  and  a  pulley  high  up  near  the  roof, 
and  a  length  of  rope,  by  this  means  he  can 
pull  the  hook  up  or  let  it  down  as  desired. 
When  he  arrives  he  lets  down  the  hook  on 
which  his  pit  clothes  hang,  changes,  puts  his 
home  clothes  on  the  hook,  hoists  it  up  to  near 
the  roof,  padlocks  the  end  of  the  rope  so  that 
none  but  he  can  get  the  clothes  down.  There 
he  leaves  them  until  required  after  the  shifts 
work  and  the  shower  bath.  Fig.  20  is  a  view 
of   the  changing  room  at  Shamrock  Colliery. 


There  is  a  general  friendly  society  which 
embraces  most  of  the  collieries  and  numbers 
some  120,000  members  ;  in  1899  it  helped  23,163 
invalids,  15,194  widows  and  49,000  orphans. 
Its  receipts  were  £952,082,  its  expenditure 
£728,689,  and  it  has  funds,  free  from  debt, 
amounting  to  £1,212,741.  A  good  feature 
about  these  collieries  is  the  good  houses  the 
companies  provide  in  their  private  villages  for 
the  miners,  who  go  home  clean,  and  so  do  not 
soil  the  home  and  make  it  unattractive 
as  is  too  frequently  the  case  in  this  country. 
Figs.  21  and  22  are  views  of  the  village 
recently  constructed  at  Schlagel  and  Eisen 
Colliery. 

The  writer  wishes,  in  conclusion,  to  acknow- 
ledge gratefully  the  uniform  courtesy  and 
kindness  extended  to  him  by  the  engineers  and 
functionaries  generally  at  the  numerous  mines 
he  visited.  More  particularly,  he  is  pleased  to 
thank  the  editor  of  "  Gliickauf "  ;  General 
Director  Bergrat  Behrens,  of  Bergwerksgesell- 
schaft,  Hibernia,  Heme;  the  Harj^ner  Berg- 
bau-Actien  Gesellschaft,  Dortmund ;  Haniel 
and  Lueg,  Diisseldorf  ;  the  Gutehoffnungshiitte 
A.V.,Oberhausen,  and  Aug.  Klonne,  Dortmund; 
for  photographs,  etc.>  from  which  many  of  the 
figures  have  been  reproduced. 

Furthermore,  for  the  benefit  of  those  who 
may  desire  further  information  relating  to 
this,  coal  field,  it  may  be  noted  that  much  of 
the  statistical  matter  included  in  this  article 
is  to  be  found  greatly  amplified  in  the  **  Fest- 
chrift,'*  published  on  the  occasion  of  the  Allge- 
meiner  deutsche  Bergmannstag  in  Dortmund. 


Mr.  JOHN  GAVEY,  C.B.,  M.Inst.CE.,  M.I.E.E., 

EngineeHn-Chief  and  Electrician  to  Ihe  Post  Office. 


IT  is  safe  to  assert  that  there  have  been  few  develop- 
ments in  the  telegraph  and  telephone  services 
of  the  Post  Office  with  which  the  subject  of  the  present 
sketch  has  not  been  prominently  identified.  Mr. 
Gavey  was  bom  and  educated  in  Jersey.  He  entered 
the  service  of  the  Electric  and  International  Telegraph 
Company  in  i860,  and  when  the  State  assumed  control 
of  the  telegraphs  in  1870  his  services  were  transferred 
to  the  Government.  He  acted  successively  as  super- 
intendent of  the  South-Eastem,  Great  Western  and 
South  Wales  districts.  In  1892  came  the  api>ointment 
of  Chief  Technical  Officer  at  the  General  Post  Office  ; 
in  1897  that  of  Second  Assistant  Engineer-in-Chief, 
in  189*)  Assistant  Engineer-in-Chief  and  Electrician, 
while  in  1902  he  was  called  upon  to  assume  the 
responsibilities  attaching  to  the  ix)st  of  Enginecr-in- 
Chief  and  Electrician. 

Mr.  Gavey 's  career  has  been  one  of  strenuous 
application,  and  he  has  found  time  for  a  great  deal  of 
urijTJnal  research.  Turning  to  the  Electrical  Trades 
Directory  we  are  reminded  that  when  in  Bristol  he  took 
one  of  the  earliest  steps  in  the  direction  of  increasing 
the  speed  of  Wheatstone  working  by  designing  the 
arrangement  of  placing  the  local  apparatus,  which 
indicates  when  readjustment  of  the  relays  of  ajrepeater 
set  is  necc*ssar>',  in  a  high  resistance  leak  on  the  main 
circuit,  this  leak  being  so  proportioned  to  tlie  line 
and  apparatus  resistance  that  the  current  actuating 
the  relay  is  alx>ut  the  ecjuivalent  of  that  received  at 
the  distant  station. 

A  Uttle  later,  on  the  initiative  of  Sir  William  Preece, 
he  applied  himself  to  tlie  improvement  of  the  repeaters 
which  were  placed  at  Haverfonlwest  on  the  Irish 
wires.  At  that  time,  owing  to  the  inertia  of  the  relaying 
sounders  then  employed,  the  insertion  of  rejieaters 
actually  decreased  tlie  speed  of  Wheatstone  working  as 
compared  with  the  results  obtained  in  line  weather 
on  direct  circuits,  and  tl.>y  were  <Mily  brought  into 
use  when  the  insulation  conditions  became  such  that 
direct  working  was  impossible.  Followiiii>:  up  the 
Bristol  experiment  he  introduced  rejjeating  direct 
from  the  relays,  an  alteration  rendered  ]X)Ssible  by  the 
use  of  leak  circuits,  with  the  result  that  the  speed  of 
Wheatstone  signalling,  instead  of  being  reduced,  was 
immediately  doubled  on  the  insertion  of  the  repeaters, 
which  thenceforth  were  constantly  retained  in 
circuit. 

About  the  date  of  his  removal  to  Cardiff  the  telephcme 
was  introduced,  and  he  forthwith  devoted  his  attention 
to  this  new  development.  The  result  was  that  by  the 
summer  of  188 1  the  first  trunk  telephone  fine  connecting 


e.Kchange=»  in  two  separate  p:)st  towns'in  Great  Britain 
(Cardiff  and  New[X)rt)  was  erected  and  brought  inU> 
use. 

Subsequently  Mr.  Gavey  was  requested  by  Sir 
Wilham  Presce  to  carry  out  a  series  of  exjxjriments 
on  wireless  telegraphy,  which  have  been  described 
in  papers  read  before  various  institutions.  In  the 
course  of  some  of  these  trials  Mr.  Gavey  obtained 
the  first  successful  result  in  so-called  "  wireless  tele- 
phony," having  in  1899  obtained  articulate  speech 
between  two  parallel  wires  on  opposite  sides  of  Loch 
Ness.  This  led  subsequently  to  the  estabhshment  of  a 
permanent  wireless  telephonic  service  between  the 
rocky  islets  known  as  the  Skerries  and  the  mainland 
near  Holyhead. 

Later,  when  the  Post  Office  decided  on  the  acquisition 
of  the  trunk  telephone  system  in  the  United  Kingdom, 
he  was  entrusted  with  the  duty  of  valuing  the  trunk 
lines  to  be  acquired  from  the  National  Telephone 
Company,  and  subsequently  with  the  organisation 
and  development  of  that  system. 

When  the  extension  of  the  local  service  of  the  Post 
Office  was  decided  upon,  he  visited  various  countries 
in  Eurojw  and  America  to  inquire  into  and  report  on 
the  systems  in  actual  use,  and  finally  he  was  called 
uj-Kju,  amongst  his  other  duties,  to  design  and  super- 
vise the  construction  of  the  Post  Office  system  of  tele- 
phone exchanges  in  the  metro}X)litan  district. 

Whilst  in  Cardiff  he  took  an  active  share  in  the 
educational  development  of  the  town.  He  was  for 
several  years  a  member  of  the  free  library*  and  museum, 
and  of  the  Technical  Education  Committees.  He  was 
for  a  considerable  period  hon.  secretary,  and  finally 
president,  of  the  Cardiff  NaturaUsts'  Society.  He  has 
amongst  other  contributions,  read  the  following  Papers 
at  the  Instituti(m  of  Electrical  Engineers  :  "On  Earth 
Borers  for  Telegraph  Poles "  ;  *'  On  Insulators  for 
Aerial  Telegraph  Lines  "  :  "On  the  Telephone  Trunk 
Line  System  in  Great  Britain  "  ;  "  On  Telegraphs 
and  Telephones  at  the  ParLs  Exhibition  "  ;  and  on 
"  Telephones  "  before  the  Society  of  Arts  ;  in  addition 
to  Paj)ers  of  purely  local  interest  and  contributions 
to  the  technical  press.  We  acted  as  juror  in  the  elec- 
trical section  of  the  Paris  Exhibition  of  1900,  and 
was  apix)intcd  an  official  delegate  to  the  Internaticmal 
I-llectrical  Congress  which  was  held  in  connection  with 
the  Exhibition. 

We  may  adtl  that  he  attended  the  Wireless  Tele- 
graph Conference  at  Berlin  as  one  of  the  British  dele- 
gates. The  C.B.  was  conferred  on  him  in  1893  in 
recognition  of  his  public  service. 
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Admiral  Sir  John  Fisher, 


G.C.B. 


AN  APPRECIATION  BY  MR.  W.  T,  STEAD. 


T 


i;i.  .  .  -.iMlily  III  Sir  John  l''i?>hfr  has  Ik-ch 
'  t.  ly  iij,.r,-  jUijiiiiiK-iit  than  vvvr  in  conncc- 
'-.■■r.  Willi  the  Mihcnit'  wliich  Lonl  ICsher,  Sir 
'i-...  M:irki-,  aii<l  the  «4allaiit  achniral.  liave  drawn 
..:)  f-r  til.-  n-iiri^. miration  nf  the  War  Otticc.  We  have 
i.-.r-r! ;.■ -■"  n  ;i  hotter  appreciation  (jI  the  admiral  than 
tJiJit  v.lijih  1-.  uiven  in  tl»e  current  nunilK-r  of  "The 
K-vvv.  .if  Review >,"  hy  Mr.  \V.  V.  Stead.  It  is  a 
«  nrioii-  f:ut  I  hat  Aihniral  I'islier  vva*»  the  la-^t  niidship- 
liUtn  riM/-i\f-d  into  the  service  hy  Sir  Wilhani  Parker — 
»!ie  la•^t  ot  Nc-Non's  captuins. 

r-jj.:hti'.  II  vrars  ;i;;o,  say*  Mr.  SteatI,  vvlien  I  l>cxan 
n.y  in ve-tit:a lions  into  tlie  >»late  of  the  navy,  1  was 
fold  f>y  those  wlio  knew  the  service  Ironi  the  top  to 
I  lie  b(itt<inj  that  I  wouhl  lind  no  al)ler  ollicer  afloat 
or  a>hon'  than  one  Captain  l-islier.  wlui  had  com- 
manded tile  Iu/li\ihlf  at  the  Innnbardment  ol  Alex- 
andria. :ind  who  was  at  that  moment  captain  ot  the 
IiYrvih'nt. 

I  sought  an  introduction  to  him,  which  I  obtained 
v\ith  -;ome  liitliculty.  for  the  rules  of  the  servue  against 
v^iviny  any  informati(jn  to  the  press  were  very  strict. 
When  J  useij  t(»  k»>  to  Caj^tain  b'islier,  like  Nicodenuis. 
;it  niylu-time.  meeting  him  at  wayside  railway  stations. 
I  lound  him.  wherever  I  met  him,  alway->  the  same- 
one  of  the  ple;isantest,  lranke:^t  and  clearesl-sij'hted 
of  nn*n.  '■  P'ishrr,"  said  an  admiral  to  me  in  tlu^se 
ij.iy-i.  "  1-^  I  he  one  man  we  have  ;^ot  who  cm  be  com- 
pared In  Nelson.  If  Britain  wire  involved  in  a  ^reat 
na\al  war,  Fisher  loiild  achieve  as  j;real  leiiown  as  that 
<»t  Lord  Nr'Nr)n."  His  sub-^«;<pient  career  ha^  lully 
jusiiJied  the  confuleiu  ir  cxprt.-.i-^ed  m  him  b\  hi^  -^uperiijr 
ollicer-. 

Admnal  I'i^hci  ^im  e  tin-n  it:t>>  ( oiiiiiianded  the 
.Medit<TiMiie.in  llet't.  and  it  i»  iii>  e\a.i4^ii.ititin  to  >^av 
that  it  is  largely  owin^  t')  the  '^\l\^  ii-lnl  -t.ilf  ol  elhi  Jeih  v 
«if  that  lleet  nndi-r  hi-^  (oMiiiiainl  th.it  thi-  peaLC  ot 
Iuiro|)e  was  iiiiiintanied  in  the  i.iitnai  \<.im  \\\u-i\  the 
wiu)h*  land  n>ihtin^  lone  ot  the  iMnpin-  w.i-.  .di.-^oibed 
in  South  Alrica.  Me  i-  a  •^iipn  iiii  i>pi:  nt  the  modern 
naval  otlicer  at  iiis  I)<*>1.  \liliiiu-h  .i\t\  iwti  ve.tis 
ol  a^e.  Admiral  J'isln-r  is  in  tin-  hiil  m<^<>iii  nt  iii.iiihood. 
ami  as  Iiearty  a  boy  a^  he  w.i-.  m  lli<-  d.i\  ■  when  hi' 
lir>t  joined  tjii-  iia\y  iij  tht-  (  ijin' .iii  W.ii.  When  lie 
repre-eiili-d  the  na\y  at  the  i  .iiilij  ■  ii- i-  .il  I  hf  Ibi-ue. 
where  he  ili<l  adiniiabl*'  -i  i  \  i' •  In-  \'.  .1  ■  Limwii  a-.  ■  the 
tl.incin.i^  .idiiiiraj."  Aiiil  e\«ii  jiom.  Ii- ii  > .  aiini.iiulei 
in-chiet     ai      I'l.ri -iii<.i]th     d<MK\.ii>l       ).•        idl     tliiiik-^ 
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takes  part  in  every  dance,  and  does  not  go  home  till 
three  o'clock  in  the  morning.  He  is  brimful  of 
vigour,  energy  and  buoyant  vitality.  But  for  all  his 
devotion  to  the  dance,  no  man  is  a  keener  student, 
nor  has  any  one  a  more  masterly  grasp  of  all  the  latent 
improvements  in  naval  warfare. 

He  is  a  man  lx)rn  to  command,  who  in.spires  cv>nii- 
dence  alike  in  his  suj)eriors  and  among  hissulx)r<linates. 
Nelson,  as  may  well  Ixj  imagined,  is  the  god  of  his 
idolatry.  He  is  saturated  in  every  libre  with  the 
Nelsonian  tradition.  He  has  served  his  country  on 
almost  every  naval  station,  he  has  been  a  sea  Ion  I 
at  the  .\dmiralty.  and  sooner  or  later  will  take  his 
proper  place  as  the  first  sea  lord  at  Whitehall.  On 
listening  to  his  brilliant  conversation,  every  sentence 
of  which  is  double-shotted  with  wit  and  common 
.sense,  I  have  Ix'en  constantly  reminded  of  two  men 
who,  however  diverse  from  each  other  and  from  him. 
nevertheless  ix)ssess  one  great  characteristic  in  common. 
.Vdmiral  Fisher,  like  Cecil  Rhodes  and  General  Gordon, 
i-»  passionately  tlevoted  to  his  country,  and,  like  them, 
is  vehemently  impatient  of  all  the  mediocrities  who, 
shackled  in  red  tape,  exhaust  all  their  energy  in  the 
mere  detail  of  administration,  and  have  neither  time 
nor  caj^acity  left  for  attending  to  the  proper  work 
of  dircH."tion.  Admiral  Fisher  is  a  holy  terror  to 
skulkers  and  shufflers,  but  he  has  an  infinite  faith 
in  the  capacity  of  education  and  discipline.  "  Give 
me  a  lH>y  young  enough,"  he  declared,  "  and  I  can 
make  anything  out  of  him."  F^or  there  is  in  him.  as 
in  all  great  leailers  of  men,  an  infinite  faith  in  the 
latent  ]K)tentiality  of  human  nature.  He  is  a  lH>rn 
optimist,  and  contact  with  him  kindles  enthusiasm  even 
among  the  dullanls.  Few  men  have  so  great  a  gift 
ol  forcible  expression  :  his  conversation  teems  with 
a|H)thegms.  Hut  there  is  a  iovial  geniality  alx^ut  him 
which  makes  every  one  feel  at  his  ea.se.  If  so  l»e  that 
It  is  necessary  to  call  in  the  aid  of  a  sailorman  in  onler 
to  advise  as  t(»  the  l>est  method  of  reforming 
the  administration  ot  the  War  Office,  no  l>etter 
choice  ct)uld  have  lH.H.'n  made  than  that  of  Atlmiral 
1-i^her. 

1  le  enjoys  to  an  almost  unpreceilenled  extent  thecoiili- 
deiice  ot  his  King  anil  of  his  country,  while  as  for 
I  he  na\y.  there  would  probably  l>e  a  unanimous  vote 
111  the  service  if  all  sailormen  ashore  and  afloat  were 
to  be  .isked  to  Note  as  to  what  great  sea  captain  oi 
•  »iir  time  was  best  ».pialii'ied  to  lead  the  navy  of  Great 
lint. nil  to  victory  in  a  great  naval  war. 
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NOTES   AND   NEWS. 


The  Power  Station  at  Brattforsen* 

The  accompanying  illustration  shows  a  notable 
Swedish  power  station.  This,  says  Affarsviirlden, 
has  been  extended  so  that  it  can  now  supply  as  much 
as  2,500  electrical  h.p. 

The  material  used  for  the  Brattforsen  dam  is  hewn 
granite,  and  it  rests  up)on  the  solid  rock  ;  its  pillars 
and  front  course  are  embedded  in  cement,  and  including 
the  abutments,  it  has  a  total  length  of  about  150  metres 
and  an  average  height  of  85  metres.  On  the  north 
bank  of  the  river,  alx)ut  20  metres  below  the  dam, 
the  power-station  has  been  built.  The  water  is  con- 
<lucted  to  the  spot  by  two  tubes,  with  diameters 
respectively  of  3  and  2  metres.  The  height  of  the 
fall  of  water  is  from  13  to  15  metres,  varying  with  the 
backwater. 

There  is  nothing  to  prevent  the  Orebro  Electrical 
Company  supplying  considerable  additional  quantities 
of  power,  for  arrangements  have  been  made  at  Bratt- 
forsen for  utihsing  the  waterfall  to  the  whole  of  its 
height,  r.ff.,  22  metres,  by  building  an  extension  of  the 
dam  and  carrying  out  canalisation,  etc., -to  some  extent. 
The  principal  part  of  the  machinery  is,  moreover, 
arranged  so  as  to  facilitate  the  utilisation  of  the  fall 
in  its  entire  height. 


The  British  Westinghouse  Electric  and  Manufac- 
turing Gsmpany,  Ltd.,  announce  that  they  are  now 
in  a  position  to  receive  visitors  at  their  new  office  at 
Market  Place  Buildings,  Sheffield,  which  has  hitherto 
been  used  only  for  correspondence.  This  new  branch 
office  is  in  charge  of  Mr.  C.  A.  Slater,  and  it  is  anticipated 
that  it  will  prove  a  great  convenience  to  clients. 


Since  January  ist,  the  business  of  the  Electrical 
Transmission  Company,  Albert  Works,  Hammersmith, 
has  been  amalgamated  with  that  of  the  Sturtevant 
Engineering  Company,  Ltd.,  whose  w^orks  are  at 
29,  Banksi^e,  S.E.,  ;  offices,  147,  Queen  Victoria- 
Street,  E.C.  By  this  step  the  very  extensive  range  of 
all  forms  of  motor  starting  and  controUing  devices 
manufactured  by  the  Sturtevant  Engineering  Company 
Ltd.,  has  been  augmented  by  the  addition  of  the 
specialities  in  switchgear  manufactured  by  the  Electrical 
Transmission  Company. 

The  Banksidc  works  will  be  devoted  to  the  manu- 
facture of  all  apparatus  connected  with  the  higher 
forms  of  motor  control,  such  as  is  used  for  lifts,  winches, 
hoists,  haulage,  cranes,  pumps,  etc.,  and  every  descrip- 
tion of  automatic  controlling  devices.  The  Hammer- 
smith works  will  be  devoted  to  the  manufacture 
of  the  E.T.C.  specialities,  such  as  main  switches, 
traction  accessories,  feeder  and  section  pillars  for 
power  and  lighting,  service 
starters,  and  speed  regulators, 
field  of  motor  control  and 
thus  covered  by  the  standard 
combination. 

The  commercial  management  of  both  concerns  will 
be  directed  from  the  head  office  of  the  Sturtevant 
Engineering  Company,  Ltd.,  at  147.  Queen  Victoria 
Street,  E.C,  to  which  all  correspondence  should  be 
addressed. 


switches,  motor 
etc.       The     whole 

switch  work  is 
apparatus    of    this 


The  battleship  \ew  Zealand,  launched  at  Portsmouth, 
sister  ship  to  Kiti^  Edward  VII.,  is  the  largest  warship 
ever  built  at  Portsmouth  Dockyard. 
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AT    URATTFOKSEN,  SWEDEN* 


Messrs.  Graham  Morton  and  Co..  T.ttl.,  id  Leeds 
and  London,  have  just  secured  contracts  for  the 
building  of  eleven  bridges  for  the  Great  Western 
Railway  Company  and  tifty-seven  girder  bridges  for 
the  Bengal  North -Western  Radway  Company. 

We'understand  that  Messrs.  Richardsons,  Weiit garth, 
and  Co.,  Ltd.,  of  HartlejXKiI  Engine  Works,  have  laid 
down  a  special  plant  for  the  niauufacture  of  steam 
turbines  under  license  from  the  Hon.  C.  A.  Parsons. 

Mr.  A.  H.  Aspinall  is  leaving  the  service  of  the 
Bri  tisl i\Wes  t  m  g ho  u  se  l£  le  c  ( nc  an  d  Man  u  f ac  t  u  ri n  g  Com  • 
pany,  Ltd.^  for  that  of  the  Oe  Beers  Cons^iHtlated 
Mines,  Ltd.,  Kimberley,  and  will  act  in  the  capacity 
of  manager  of  the  Costs  Department. 

A  tine  display  of  coal -cut  ting  machinery  and  elec- 
trical plant,  coal  conveyors,  rock  drills,  pumping 
machinery,  etc*  is  promised  at  the  second  Colliery 
Exhibitn>n,  which  will  be  held  at  the  Royal  Agricultural 
Hall  from  June  2Uh  to  July  ^ml. 

'  With  the  apt>roval  uf  the  Council  of  the  Sanitary 
Institute,  Mr.  Scott-Moncriet^'s  sewage -testing  appa- 
ratus Jean  now  be  seen  in  tlie  Parkes  Museum.  The 
apparatus  has  been  designed  for  the  purpose  of  obtain- 
ing exact  information  upon  which  to  base  bacterial 
jsewage  clisp<3sal  schemes,  particularly  as  to  (i)  the 
depth  of  hlter  ret|uired  to  pnxbice  the  necessary 
standard  of  jaunty  in  the  effluent  ;  f 2)  the  quantity  of 
air  necessary  for  the  life  processes  of  the  organisms 
in  the  hlter  ;  (3)  the  correct  rate  of  flow  per  unit  of 
filter-bed  surface  in  order  to  obtain  the  best  re-sults  ; 
.and  (4)  the  l>est  pjeriod  of  rest  between  each  dis. 
charge  to  prevent  galatnious  growths  in  the  filtering 
jnateriaL 

Messrs.  the  Tatf  Vale  Railway  Company  have 
I^Jaced^an  order  with  Messrs,  the  Bnstol  Wagon  and 


Carriage  Works  Company.  Ltd.,  of  Bristol,  and  Messrs, 
the  .^vonside  Engine  Company,  of  Bristol,  for  six 
steam  motor  cars  for  passenger  traffic  to  run  on  tlieir 
railway.  These  are  duplicates  of  I  he  one  designed 
liy  the  Radway  Company's  Locomotive  Superintendent, 
^ir,  W  Hurry  Riches,  which  has  been  workiui^  su 
successfully  during  the  past  few  months.  The  Avon- 
side  Engine  Company  are  budding  and  supplying  the 
locomotive  portion  to  the  Bristol  Wagon  and  Carriage 
Works  C<-»mpany.  wh<*  are  making  the  carriage 
portion.  The  cars  are  to  be  flelivercd  for  the  summer 
tra  the. 

At  the  invitalion  of  the  Main  Drainage  Committee  nf 
the  London  County  Council,  a  number  of  hidies  and 
gentlemen  were  present  at  the  formal  opening  by  L^jitI 
MonkswellT  the  Chairinan  id  the  Cimncih  of  the  new 
pumping  station  jui>t  completed  at  Lots  Road^  Chel>ea. 
Lord  Mnnkswell  mentioned  that  the  piimpins^  stati^tis  of 
the  C<'unL"il  could  now  deal  with  over  fKX>,00O  ^;ilk»ns  .1 
minute.  The  inVM  cost  of  the  new  slation  has  been 
abuut  ^jH^.ooo,  of  which  the  buildin^rs  (erected  by  the 
Works  Department)  accounted  for  about  j^5o,ooo,  the 
pumps  by  Messrs.  Kaston  and  Co.  lor  ;iboiU  £T>.ioo,  and 
the  engines  by  Messrs.  Cross  Icy  Brothers  (or  about 
£10,300. 

The  eleventh  annual  conversa/Jone  of  the  Junior 
Engineering  Society  proved  a  most  enjoyable  fnnction, 
an  exhibition  of  mechanic[d  .ippliaiices  including  Mr. 
Churchvvard's  model  of  the  tLW.R.  valve  gear,  and  a 
locomotive  model  built  by  Mr.  M.  R.  Clarke.  A  two- 
cylinder,  cross-compound,  oi blued  locomotive  model  by 
Mr.  J.  C,  Crebbini  together  w  iih  that  gentleman's  four- 
cylinder  tandein-com.pt>imd  locomotive  model,  came  in 
for  much  investigation,  and  there  were  many  other 
interesting  features.  The  Society  medal  was  presented 
to  Mr  D.  G.  Slatler  for  his  paper,  **  instruction  in 
Modern  Gas- Holders." 
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The  following  account  of  sJide  rules  for  the  machine  shop,  as  part  of  the  Taylor  system  of 
management,  was  given  by  the  author  to  the  American  Society  of  Mechanical  Engineers,  al  their 
New  York  meeting  in  December.  The  author  has  been  engaged  in  making  a  series  of  experiments 
in  order  to  eHtablish  data  m  regard  to  resistances  in  cutting  steel  with  edged  tools^  consequent  upon 
the  introduction  of  high  speed  steel,  and  he  describes  the  most  interesting  of  slide  rules  used  in 
connection  therewith. — Eu. 


BY  the  use  of  the  shde  rules  described  in  the  follow- 
ing pages,  a  most  complex  mathematical  problem 
may  be  solved  in  less  than  a  minute.  The  author  will 
eontine  his  attention  to  slide  rules  for  lathe,  sand  will 
tike  for  an  example  an  old-style  belt-driven  lathe  with 
cone  pulley  and  back  gearing- 

Cansiderin.;  the  number  of  variables  that  ^nter  into 
the  problem  of  determining  the  most  economical 
way  in  wliich  to  remove  a  required  amount  of  stock 
from  a  piece  of  lathe  work,  they  may^  be  enumerated 
as  follows  r — 

1.  The  size  and  shape  of  the  tools  to  be  used. 

5,  The  use  or  not  of  a  coohng  agent  on  the  tool. 

5.  The  number  of  tools  to  be  used  at  the  same  time. 

4*  The  length  of  time  the  tools  are  required  to  stand 
ftp  to  the  work  (life  of  tool>. 

5.  The  hardness  of  the  material  to  be  turned  (class 
numl>er). 

ft.  The  diameter  of  this  material  or  work. 

7.  The  depth  of  the  cut  to  Ije  taken. 

S.  The  feed  to  l>e  used. 

9,  The  cutting  speed. 

10.  The  tutting  pressure  on  the  tool. 

li«  The  sjieed  combination  to  be  used  to  give  al 
the  same  time  the  proper  cutting  speed  and  the  pressure 
reqmrcd  to  take  the  cut. 

12.  The  stiffness  of  the  work. 

All  oi  these  variables,  except  the  last  one,  are  in- 
corporated in  the  shde  rule*  which*  when  the  work  is 
still  enough  to  permit  ol  any  cut  being  taken  that  is 
within  both  the  pulhng  power  ui  the  lathe  and  the 
strength  of  the  tool,  may  be  manipulated  by  a  person 
who  has  not  the  slightest  practical  judgment  to  bear 
on  the  matter;  but  which  as  yet,  whene\''er  the  work 
is  not  stitf  enough  to  permit  of  this,  does  rcqmre  tu 
be  handled  by  a  person  of  a  good  deal  ot  practical 
otperience  and  judgment. 


However,  we^expect  some  day  to  accumulate  enough 
data  in  regard  to  the  relations  between  the  stiffness  of 
the  work  and  the  tuts  and  speeds  that  will  not  produce 
detrimental  chatter,  to  do  without  personal  judgment 
in  tliis  matter  also,  and  we  will  at  present  take  no 
notice  of  the  twelfth  one  of  the  above  variables,  but 
contiae  ourselves  to  a  consideration  of  the  first  eleven 
only. 

Of  these  eleven,  all  except  the  third  and  tenth  enter 
into  relations  with  each  other  that  depend  only  on  the 
cutting  properties  of  the  tools,  while  all  except   the 
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second,  fourth,  and  ninth  also  enter  into  another 
set  ol  relations  that  depends  on  the  pulling  power  of 
the  lathe,  and  the  problem  primarily  sr*lved  by  the 
slide  rule  is  the  del emii nation  of  that  speed  com- 
bination which  Will  at  the  same  time  most  nearly 
utilise  all  the  pttUing  power  of  the  lathe  on  the  one  hand, 
and  the  full  cutting*  efficiency  of  the  tools  used 
un  the  other  hand,  when  m 
any  particular  case  under  con- 
sideration A*aloes  have  been 
assigned  to  all  the  [other  nine 
variables. 

If  our    lathe    were    capable 
of     making     any     number     of 
revolutions  per 

minute  between 
certain  limits, 

and  the  possible 
torque  correspond- 
ing to  this  number 
of  revolutions  could 
be  algebraically  ex- 
pressed in  terms 
of  such  revolutions. 
then  the  problem 
might  possibly  be 
reduced  to  a  solu- 
tion, by  ordinary 
algebraic  methods, 
of  tw  o  simultaneous 
equations  contain- 
ing two  anknoi!vii 
quantities  ;  hut  as 
yet  no  such  driving 
mechanism  has 

been  in ven  I ed ,  or 
is  ever  likely  to  be 
invented,  so  that, 
while  the  problem 
IS  alwa>^  essentially 
the  solution  of 
two  simultaneous 
equations,  or  sets 
of  relations  be- 
tween a  number  of 
variables,  its  solu- 
tion becomes  neces- 
sarily a  tentative 
one  ;  or,  in  other 
words,  one  of  trial 
and  error,  and 
involving  an  endless 
amount  of  labour, 
if  attempted  by 
ordinary  mathe- 
matical methods  ; 
while  it  is  a  per- 
fectly direct  and 
remarkable  simple 
one  when  performed 
on  the  slide  rale. 
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THE    SLIDE    RULC    FOR    SIMPLE    PROBLEM8* 

The  slide-rule  method  ot  solution  may,  howev^er. 
also  be  employed  for  the  solution  of  numerous  similar 
problems  that  are  capable  oi  a  direct  and  perfect 
algebraic  solution  ;  and  it  will,  in  fact«  be  best  first  to 
eaJiibit  the  same  in  connection  with  the  simplest 
imaginable  problem  of  this  kind. 

In  the  tir^t  place,  the  solution  of  two  simultaneous 
equations  may  be  grapliically  effected  by  representing;, 
each  of  them  by  a  curve  whose  co-ordinates  represent 
possible  values  of  the  two  unknown  quantities  of 
variables,  for  then  the  co-ordinates  of  the  point  of 
intersection  of  these  curves  will  represent  values  of 
the  ankiiown  quantities  that  satisfy  both  equations  at 
the  same  time, 

ExampU    I, — Thus,  if  wc    have    y  +  y  s=  12 
>'  —  ^  =  3,  these  equations  are  respectively  represeote 
by  the  two  straight  lines  AB  and  CD  in  fig.  i  ;  and  i 
these  intersect  at  a  point  {i)  whose  co-ordinates  are* 
X  =^  4^   and    y  1=  7j.  these    values  will    satisfy    both 
equations  at  the  same  time. 

Example  2.     Suppose,  again^  that  we  have  xy  =  1 B 

and     -  =  3,    and     these    equations    are    respectively 

represented  by  the  equilateral  hyperbola  EF  and  the 
straight  line  GH  :  and  the  co-ordinates  to  the  point  of 
intersection  of  these  (2)  being  respectively  ;i  =  j.45 
and  y  =  7*35,  these  values  wiU  satisfy  botli  equations 
at  the  same  time. 

Example  J,  Similarly,  if  we  have  y  —  t  ^=^  3  ^d  y.t 
:=  18.  these  equations  are  respectively  represented  by 
the  straight  hnes  CD  and  the  equilateral  hyperbola 
EF  ;  and  the  co-ordinates  to  the  point  of  intersectiun 
of  these  (3|  being  .1  =  3  and  y  —  6.  these  values  will 
satisfy  both  equations  at  the  same  time. 

The  sUde  rule  method  of  eilecting  these  solutions 
— to    the  consideration  of  which  we  -will   now  pass — 
vnll  readily  be  seen  to  be  ver\*  similar  m  its  esscn 
nature  to  this  graphical  method,  though  quite  differets' 
in  form. 

In  fig.  2  is  shown  a  slide  rule  by  means  of  which 
may  be  solved  any  problem  within  the  range  of  the 
rule  of  the  general  form  :  "  The  sum  and  diffctcnc€  of 
ttpo  numbers  bnng  given,  what  ate  the  numbets  ?  '* 

The  rule  is  set  for  the  solution  of  the  case  in  which 
the  sum  of  the  numbers  is  12  and  their  difference  3, 
so  that  we  may  write 

y  -h  M  =  iz  and  y  —  jt  =  3r 
which  are  the  same  as  the  equations  in  Example  i 
above. 

In  the  rule  the  upper  lixed  scale  represents  possible 
values  of  the  sum  of  the  two  numbers  to  be  found, 
for  wliich  the  example  under  consideration  gives 
y  +  jr  =  12.  opposite  which  number  is  tlierefore  placed 
the  arrow  on  the  npper  shde. 

The  scale  on  this  slide  represents  possible  values 
of  the  lesser  of  the  two  numbers  (designated  by  x\  and 
tlie  double  scale  on  the  middle  fixed  portion  of  the 
rule  represents  pjossible  v^alues  of  the  greater  of  the 
two  numbers  (designated  by  y) ;  and  these  various 
scales  are  so  laid  out  relatively  to  each  oilier,  and 
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to  the  arrow  referred  to,  that  any  two  coincident 
numbers  on  these  latter  scales  have  for  their 
sum  the  number  to  which  this  arrow  is  set ;  in 
this  case  accordingly  12. 

The  bottom  fixed  scale  on  the  rale  represents 
possible  values  of  the  difference  of  the  two 
numbers,  in  this  case  3,  opposite  which  number  is 
therefore  placed  the  arrow  on  the  bottom  slide 
of  the  rule,  the  scale  on  which  also  represents 
possible  values  of  the  lesser  ol  the  two  numbers, 
;r ;  and  the  double  fixed  scale  in  the  middle  of 
the  rule  representing,  as  already  pointed  out, 
possible  values  of  y,  the  whole  is  so  laid  out  that 
any  two  coincident  numbers  on  these  latter 
scales  have  lor  their  difference  the  number  to 
which  this  arrow  is  set  ;   in  this  case  accordingly,  3. 

Fixing  now  our  attention  on  any  number  on 
the  double  y  scale  in  the  middle  of  the  rule,  we 
first  note  the  values  coincident  to  it  in  the  two  n 
scales  on  the  slides  ;  and.  this  done,  we  readily 
discover  in  which  direction  we  must  move  along 
the  first  scale  in  order  to  pick  out  that  value  o£  y 
which  has  the  same  value  of  jr  coincident  with  it  in 
both  X  scales.  For  the  case  under  consideration  this 
value  of  y  is  j\,  and  the  coincident  value  in  both 
scales  is  4^,  Evidently,  therefore.  y  =  7j  and 
jf=  4^  are  the  numbers  sought. 

In  the  same  manner  we  make  a  sUde  rule  for 
the  solution  of  the  general  problem :  "  Thtr 
product  and  quotient  of  two  numbers  being  given, 
what    are   the  numbers?** 

Such  a  rule  would  differ  firom  the  above 
described  rule  merely  in  having  logarithmic  scales 
instead  of  plain  arithmetic  scales. 

By  the  combined  use  of  both  arithmetical  and 
Ibgarithmetic  scales  we  may  even  construct  rules 
for  a  similar  solution  of  the  general  problems  : 
"  The  sum  and  product,  or  the  sum  and  quotient,  or  the 
difference  and  product,  or  the  difference  and  quotient, 
of  two  numbers  being  given,  what  are  the  numbers  >" 
and  a  multiphcity  of  others ;  and  the  writer 
ventures  to  suggest  that  sUde  rules  of  this  kind, 
and  some  even  simpler  ones,  might  be  made 
excellent  use  of  in  teaching  the  first  elements  of 
algebra,  as  they  would  offer  splendid  oppor- 
tunities for  illustrating  the  rules  for  the  operations 
with  negative  numbers,  which  are  such  a  stumbling 
block  to  the  average  young  student. 

We  now  have  sufficient  idea  of  the  mathe- 
matical principles  involved,  for  a  complete 
understanding  of  the  working  ol  the  slide  rule 
whose  representation  forms  the  main  purpose  of 
this  article. 

AN    l&CAt    FORM    or    8LIO£    RULE, 

This  shde  rule,  in  a  somewhat  ideal  form  in  ao 
far  as  it  is  made  out  for  neither  steel  nor  cast 
iron,  but  for  an  ideal  metal  of  properties  between 
these  two,  is  illustrated  in  fig.  3.  It  will  be  seen 
to  have  two  shdes  in  its  upper  section  and  three  in 
its  lower  section,  and  is  in  so  far  identical  with   the 
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on  the  middle  cone  step,  the 
back  gear  in,  and  the  slow  speed 
of  the  countershaft ;  and  simi- 
larly, the  combination  i — B — F 
designates  the  belt  on  the 
largest  cone  step  on  the  machine, 
the  back  gear  out,  and  the 
fast  speed  of  the  countershaft 
and  so  on. 

The  double,  fixed  scale  in 
the  middle  of  the  rule  (marked 
Feed)  is  equivalent  to  the  y 
.scale  of  the  rule  in  fig.  2,  and 
the  scales  nearest  to  this  on 
the  slides  on  each  side  of  it 
(marked  Speed  Combination 
FOR  Power,  and  for  Speed, 
respectively)  are  equivalent  to 
the  X  scales  on  the  rule  in 
fig.  2.  The  rest  of  the  scales 
represent  the  various  other 
variables  that  enter  into  the 
problem  of  determining  the 
proper  feed  and  speed  combina- 
tion to  be  used,  fixed  values 
being  either  directly  given  or 
assigned  to  these  other  variables, 
in  any  particular  case  under 
consideration. 


FIG 


rules  made  for  the  Bethlehem 
Steel  Company,  while  in  the 
rules  more  recently  made  it 
had  been  found  possible  and 
convenient  to  construct  it  with 
only  two  slides  in  the  lower 
section  also. 

It  is  shown  arranged  for  a 
belt-driven  lathe  (No.  43*) 
with  five  cone  steps,  which  are 
designated  respectively  by  the 
numbers  i,  2,  3.  4.  5,  from  the 
largest  to  the  smallest  on  the 
machine.  This  lathe  has  a  back 
gear  only,  and  the  back  gear  in 
use  is  designated  by  the  letter 
A,  the  back  gear  out  by  the 
letter  B.  It  also  has  two 
countershaft  speeds,  designated 
respectively  by  S  and  F,  such 
that  S  stands  for  the  slower, 
F  for  the  faster  of  these  speeds. 

The  Speed  Combination 
3 — A — S  thus  designates — to 
choose    an    example — the    belt 

"-Tbe  main  frame  of  the  rule  is  used 
for  a  noniber  of  lathes,  and  is  arranged 
to  receive  Interchangeable  specific  scales 
for  any  lathe  wanted,  as  may  be  seen  in 
the  iDualration. 


FIG.  5. 
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The  upper  section  ot  the  rule  embodies  all  the  varia- 
bles that  enter  into  the  question  of  available  cuiiing 
pressure!  at  the  tool,  while  the  lower  section  embodies 
all  the  variables  that  ijnter  mlo  the  question  of  cutting 
speed  :  or,  in  other  wortjs.  the  upper  section  deals 
wilh  the  pulling  power  of  the  lathe,  the  lower  section 
with  the  cutting  properties  of  the  tool  ;  and  our  aim 
is  primarily  to  utilise,  in  every  case,  both  of  these  to 
the  fullest  extent  possible. 

aETTINQ    RULE, 

The  example  for  which  the  rule  has  been  set  in  the 
illustration  is  : 

A  l-in.  depth  of  cut  to  hv  taken  with  each  of  two 
tools  on  a  material  of  class  14  fnr  hardness,  and  of 
20  in,  diameter,  and  the  tools  to  last  1  hour  and  45 
minutes  under  a  good  stream  of  water. 

The  steps  taken  in  setting  the  rule  were  : 

1.  The  hrnt  scale  in  the  upper  or  Power  section  of 
the  rule,  from  above,  was*  first  set  so  that  ?  in  the  scale 
marked  Ncmber  of  Tools  became  coincident  with 
^  in,  in  the  fixe<J  scale  marked  Depth  of  Cut  for 
Powder. 

2.  The  second  shde  in  this  section  of  the  rule  was 
so  set  that  20  in.  in  the  scale  marked  Diameter  of 
Work  for  Power  became  coincident  with  14  in  the 
scale  marked  Class  Number  for  Power. 

3.  The  tirst  shde  from  below,  ia  the  lower  or  Speejj 
section  of  the  rule  was  so  set  that  the  arrow  marked 
With     Water     became     coin- 
cident  with    I  hour  45    minutes 

in  the  tixed  scale  marked  LrpE 
OF  Tool. 

4.  The  arrow  on  the  lower 
side  of  the  second  shde  in  this 

ction  of    the  rule  w*as  set  to 

lincide  with  k  in.  in  the  scale 
marked  Depth  of  Cut  for 
Ct^TTiNG  Speed. 

5.  The  third  and  last  shde  in 
this  section  was  so  set  that  20 
^n,      in      the      scale       marked 

>IA1CET£R         OF         WoRK        FOR 

CfTTiKG  Speed  became  coin- 
cident with  14  in  the  scale 
marked  Class  Number  for 
Cutting  Speed. 

Let  us  now  separately  direct 
iur   attention    to    each   of   the 
I  sections  of  the  rule, 

POWER     SECTION. 

In  the  Power  section  we 
,^nd  that  all  the  speed  com- 
aitions  marked  B  (back 
ir  out),  entirely  beyond  the 
scale  of  feeds,  which  means  that 
tlie  estimated  effective  puU  ol 
the  cone  belt  reduced  down 
to  the  diameter  of  the  work, 
does      not      represent     enough 


available  cutting  pressure  at  each  of  the  tools  to  enable 
a  deplh  of  cut  of  }  in.  to  be  taken  with  even  the  finest 
feed  of  the  lathe.  Turning,  however,  to  the  speed  com- 
Linations  marked  A  (back  gear  in),  we  hnd  that  with 
the  least  powerful  of  them  (s — A — F)  the  «  feed, 
which  amounts  to  ts^  inch  —  0*059  in.,  may  be  taken  ; 
while  the  /  feed,  which  amounts  to  ^V  in,  =  0*05  in*, 
is  a  Uttle  too  much  for  it,  though  it  is  within  the  power 
of  the  next  combination  (5 — A — S),  and  so  on  until 
we  finally  find  that  the  most  powerful  combination 
( I — s4 — S)  is  nearly  capable  ol  pulling  the  1  feed,  which 
amounts  to  Vit  ^^-  ^=  o"i  io. 

SPEED    aEOTION. 

In  the  SrEEiJ  section  of  the  rule  we  hkewise  hnd 
that  all  the  B  combinations  lie  beyond  the  scale  of 
feeds,  while  we  find  that  the  combination  5 — A^F 
(which  corresponds  to  a  spindle  speed  of  11*47  revolu- 
tions per  minute),  can  be  used  in  connection  with  I  he 
finest  feed  (a)  only,  if  we  are  to  hve  up  to  the  require- 
ments set  for  the  life  of  the  tool  ;  while  the  next 
combination  (4 — A — F)  will  allow  of  the  e  feed  being 
taken,  the  combination  $ — A^F  of  the  /  feed,  and  w 
on  until  we  finally  find  tliat  the  combination  3^4  is 
but  a  little  too  fast  for  the  coarsest  (o)  feed,  and  tliat 
both  of  the  slowest  combinations  { 1 — A — S  and  2 — A  is 
— 5)  would  permit  of  even  coarser  feeds  being  taken^ 
so  far  as  only  the  lasting  qualities  of  the  tools  are  con- 
cerned. 
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We  thus  see  that  there  is  a  va&t  diHerence  between 
wliAt  the  Pow&ft  sectioD  of  the  rule  gives  as  possible 
combinations  of  feeds  and  speeds  for  the  utilisation 
oi  the  iuU  pulling  poiirer  of  the  lathe,  and  what  the 
Spb£i»  sections  of  the  rule  gives  for  such  combinations 
far  the  Dtihsatioci  of  the  tools  up  to  the  full  hmit  set* 
However,  by  again  running  down  the  scale  of  feeds 
we  ^d  that,  in  both  sections  of  the  rule,  the  i  feed 
1^  tCL  =  o'l  in.f,  is  but  a  trifle  too  coarse  for  the  com- 
faiaatkiii  i—A — F,  while  the  k  feed  (^V  in.  =  007S  in.) 
iseoKirwhat  too  fine  in  connection  with  this  speed  com- 
Liaatioo  1 — A — F,  both  for  the  full  utilisation  of 
the  pulling  power  of  the  belt  on  the  one  hand,  and  for 
the  full  uttlisatian  ol  the  cutting  efficiency  of  the  tools 
OD  the  other  hand. 

%n  this  ca<»e,  accordingly,  the  rule  does  not  leave  a 
itedow  of  doubt  as  to  which  speed  combination  should 
be  mmd.  while  it  leaves  us  to  choose  between  two  feeds, 
t^e  finer  of  which  does  not  allow  us  to  work  up  to 
the  full  hmit  of  either  the  belt  or  the  tools,  and  the 
csoarser  of  which  will  both  overload  the  belt  a  trifle 
and  ruin  the  tools  a  trifle  sooner  than  we  first  intended 
to  have  them  give  out. 

The  final  choice  becomes  a  question  of  judgmeot  on 
the  part  of  the  Slide  Rule  and  Jnsiructton  Card  Man, 
and  will  depend  upon  how  sure  he  is  of  having  assigned 
the  correct  Class  Number  to  the  material  or  not  ; 
and  this  latter  consideration  opens  up  a  number  of 
questions  in  regard  to  the  practical  utilisation  of  the 
rule,  which  for  the  lack  of  time  cannot  be  taken  up 
in    the  body  of  this  article. 

THE   TIMC    8UDC    RULE, 

Ha%'ing  decided  upon  the  speed  and  feed  to  use.  the 
Instruction  Card  Man  now  turns  to  the  Time  slide  rule 
illustrated  in  fig,  4,  and  by  means  of  this  determines 
the  lime  it  will  take  the  tools  to  traverse  the  work 
to  the  extent  wanted,  and  making  a  fair  allowance 
lor  the  additional  time  consumed  in  setting  the  tools 
and  caUpering  the  work,  he  puts  this  down  on  the 
instrtiction  card  as  the  time  the  operation  should  take. 

For  finishing  work  the  pulling  power  cuts  no  figure, 
so  that  this  resolves  itself  into  a  question  of  feed  and 
speed  only  ;  and  lor  the  selection  of  the  speed  com- 
bioation  that  00  any  particular  lathe  will  give  the 
nearest  to  a  desired  cutting  speed,  the  Speed  aUde  rule 
illustrated  in  fig.  5  is  used. 

It  will  readily  be  realised  that  a  great  deal  of  pre- 
hminary  work  has  to  be  done  before  a  lathe  or  other 
machine  tool  can  be  successfully  put  on  a  sUde  rule 
of  the  kind  described  above.  The  feeds  and  speeds 
and  pulhug  power  must  be  studied  and  tabulated 
for  handy  reference,  and  the  driving  belts  must  not 


be  allowed  to  fall  below  a  certain  tenmon,  and  mtist 
I  n  every  way*  be  kept  in  first-class  condition. 

In  some  cases  it  also  becomes  necessary-  to  Umtt 
the  work  to  be  done,  not  by  the  pull  that  the  belts 
can  be  counted  on  to  excti.  but  by  the  strength  ol  the 
gear^.  and  m  order  to  quickly  figure  this  matter  over 
the  writer  also  designed  the  Gear  slide  rule  illustrated 
in  fig.  6.  which  is  an  incorporation  of  the  formula 
established  several  years  ago  by  Mr.  Wilfred  Lewis. 

For  the  pulling  power  of  a  belt  at  different  speeds, 
the  writer  has  estabhshed  new  formula,  which  take 
account  of  the  increasing  sum  of  the  tensions  in  the 
two  sides  of  a  belt  with  increasing  effective  pull, 
and  which  at  the  same  time  are  based  on  the  tensions 
recommended  by  Mr.  Taylor  in  his  paper  entitled^ 
"  Notes  on  Belting,"  These  formula?  have  also 
incorporated   on  a  shde  rule. 

CONCLUSIONS. 

Having  thus  given  an  outhne  of  the  u^e  ^A  the  stide 
rule  system  of  predetermining  the  leeds  and  speeds^ 
etc.,  at  which  a  machine  tool  ought  to  be  run  to  do  a 
piece  ol  work  in  the  shortest  possible  time,  the  writer, 
who  has  made  this  matter  an  almost  exclusive  sfndy 
during   the  last   four  years,   and   who  is  at   present j 
engaged    in    introducing    the    Instruction    Card    and 
Functional  Foremanship  System  into  two  well-known ' 
Philadelphia  machine  shops,  which  do  a  great  variety 
«>f  work  in  both  steel  and  cast  iron,  will  merely  add 
thai,  in  view  of  the  results  he  has  already  obtained, 
in  connection  with  the  results  obtained  at  Bethlehem^  j 
the  usual  way  of  running  a  machine  ahop  appears  httle 
less  than  absurd. 

Thus  already  during  the  first  three  weeks  of  the  appb- 
cation  of  the  shde  rules  to  two  lathes,  the  one  a  27  in. 
the  other  a  24'iu.^  in  the  larger  uf  these  shops,  the  output 
of  these  was  increased  to  such  an  extent  that  they  quite 
unexpectedly  ran  out  of  work  on  two  different  occasions, 
the  consequence  being  that  the  superintendent,  who 
had  previously  worried  a  good  deal  about  how  to 
get  the  great  amount  of  work  on  hand  for  these  lathes 
out  of  the  way.  suddenly  found  himself  confronted 
with  a  real  difficulty  in  keeping  them  supphed  with 
work.  But  while  the  truth  of  thib  statement  may 
appear  quite  incredible  to  a  great  many  persons,  to 
the  writer  himself,  familiar  and  impressed  as  he  has 
become  with  the  great  intricacy  involved  in  the  problem 
of  determining  the  mosit  economical  way  of  running  a 
machine  tool,  the  apphcation  of  a  rigid  mathematical 
solution  to  this  problem  as  against  the  leaving  it  lo 
the  so-called  practical  judgment  and  experience  of 
the  operator,  cannot  otherwise  result  than  in  the 
exposure  of  the  perfect  folly  of  the  latter  method. 


The  Grant  and   Validity 
of  Patents. 


A  NEW  WORK  or   RErERENCE  FOR   LAWYERS  AND  PATENTEES, 


TVyf^^-  JAMES  ROBERTS,  M.A.,  LL.B..iathe  course 
XvX  ^^^  ^  ^^^^'  work  on  *'  The  Grant  and  Validity  of 
British  Patents  for  Inventions."  draws  attention  to  a 
remarkable  fact.  It  has  been  ascertained  by  an 
official  enquiry  that  of  the  patent:;*  for  inventions 
.granted  in  England,  no  fewer  than  forty-two  per  cent*, 
that  is  about  5.780  per  annum,  are  invalid  on  the  ground 
of  having  been  already  patented  in  this  country.  An 
examination  of  the  results  of  htigation  ahows^  that 
of  such  patents  as  are  commercially  worth  infringing, 
no  Hess  than  fifty- one  per  cent,  are  invalid.  The 
uivahdity  of  these  patents  is,  in  many  cases,  not 
discovered  till  after  a  lapse  of  years,  bnt  even  assuming 
that  no  invahd  patent  is  renewed,  sums  amounting 
^^  ^25,t20  per  annum  are  paid  fur  patents  which 
give  no  legal  protection  to  the  patentees.  This  state 
of  affairs,  says  Mr.  Robert^?,  bnngs  rliscredit  upon  all 
British  patents  and  diminisbe-s  the  market  valne 
■even  of  those  which  are  valid.  Under  these  circum- 
stances  we  imagine  that  a  work  which  has  been  under- 
taken to  enable  the  inventor  to  draw  up  his  specifica- 
tion with  the  Ijest  possible  chances  of  passing  success- 
fttUy  between  the  Scylla  of  the  patent  ofhce  and  the 
Charybdis  of  anticipated  claims,  should  be  welcome 
to  all  manufacturers  who  are  concerned  in  placing 
new  machinery  on  the  market. 

The  fir^t  part  consists  of  the  principles  and  rules 
aficcting  the  grant  and  validity  of  patents,  and  the 
practice  respecting  the  amendment  of  specifications, 
both  before  the  Comptroller-General  and  Law  Ofiicers 
of  the  Crown  ;  the  second,  of  abstracts  of  cases  illus- 
trating the  applications  of  the  principles  ,  and  the 
third  of  the  statutes  and  rules. 

tn  dealing  with  the  question  of  the  grant  and  validity 

of  patents  for  inventions  from  the  p<3int  of  view  of  the 

inventor,  it  must  be  borne  in  mind»  says  the  author, 

that,  according  to  the  EtigUsh  law  and  practice,  the 

question  of  v'alidity  (save  in  a  few  cases)  cannot  lie 

tfntertained  or  decided  by  the  iiuthorilie-j  whose  duty 

it   is  to  grant  such  patents.     The  inventor  takes  his 

patent  at  his  own  risk,  and  the  validity  of  the  grant 

may   be   contested   in   subsequent   proceedings  in   the 

High  Court,  either  by  ^  petition  for  revocation  being 

presented,  or  by  the  defence  in  an  action  for  infringe- 

|jnent.     A    "  patentable    invention  "     and     a    "  valid 

[•-claim  "  mean,  therefore,  not  merely  those  for  which  a 

f  grant  may  be  obtained,  but  those  which  will  be  upheld 

(^.and  supported  in  subsequent   litigation. 

The  rules  on  which  the  questions  affecting  the  grant 
and  validity  of  patents  depend  are  derived  from  various 
sources  :    ( i )  The  common  law  and  considerations  of 


•  "  The  Gnnl  and  ValldUy  M  British  Patents  for  Inventions" 
James  Roberts,  M.A.,  LLB.    John  Murray.^i  ^^s^  neU 


By 


pubhc  policy;  (2)  the  Statute  of  Monopolies.  1624; 
^5)  a  long  series  of  decisions  elucidating  the  foregoing  ; 
(4)  the  Patents,  etc,  Acts,  1883  to  1902,  and  cases 
thereon  ;  and  (5)  the  rules  made  under  the  provisions 
of  those  Acts.  Although  the  rules  relating  to  validity 
are  mainly  found  in  actions  for  infrinc;ement  and 
petitions  for  revocation  of  patents,  yet  a  knowledge 
of  them  is  necessary  in  order  to  avoid  taking  out  a 
patent  which  cannot  be  subseqnently  maintained  when 
challenged. 

Under  the  new  practice  introduced  by  the  Act  of 
1902.  the  applicant  will  be  informed  by  the  Comptroller 
of  such  previous  .apecitications  as  appear  lo  anticipate 
the  invention  in  respect  of  which  a  patent  is  applied 
for.  He  must,  therefore,  with  professional  assistanc* 
iti  most  cases,  decide  whether  he  will  modify  his  appli- 
cation, and  if  so,  in  what  manner.  This  decision  cannot 
be  arrived  at  without  a  knowledge  of  the  principles 
upjn  which  the  Courts  decide  on  the  vaUdity  ot  patents, 
and  the  mode  of  application  of  those  principles. 

The  rules  and  their  application  are  dealt  with  in  the 
new  work  under  four  main  heads  or  divisions  : — 

(i)  The  consideration  of  the  '*  manufacture  **  or 
'*  invention  "  for  which  a  patent  may  be  granted, 
distinguishing  it  on  the  one  hand  from  the  principl?. 
involved,  the  apphcation  ot  which  constitutes  the 
'*  invention,'*  and  on  the  other  frcmi  the  resulting 
advantages  and  u?ies  to  which  it  may  be  put  ;  tliat  is 
to  say,  where  the  monopoly  begins  and  ends  in  relation 
to  the  manufacture. 

(2 J  The  relations  arising  from  the  development  of  the 
knowledge  of  the  art  in  question,  and  the  c<msideration 
of  the  "  invention  "  of  the  manufacture  in  regard  to 
time.  On  the  one  hand,  there  are  the  questions  of 
novelty,  prior  user,  prior  grant  to  a  rival  inventor,  and 
the  question  of  the  extent  to  which  the  proposed 
grant  might  interfere  with  workmen  at  the  time  by 
reason  of  the  shght  amount  of  ingenuity  required  to 
produce  the  invention  in  question.  On  the  other 
hand,  there  is  the  relation  of  the  patentee  to  subsequent 
inventors  involving  the  question  of  how  far  the  inventor 
can  anticipate  subsequent  inven  tors,  by  including  ttiat 
which  he  had  not  actually  devised  at  the  date  of  his 
application. 

(3)  The  persons  to  whom  and  the  conditions  on 
which  the  grant  will  be  made.  Under  this  head  come 
the  tiling  of  specifications  disclosing  the  method  of 
performing  the  invention  and  making  distinct  claim 
or  claims  thereto,  and  also  questions  arising  from  the 
policy  of  the  law  and  the  rules  of  construction  or 
interpretation  of  specifications, 

(4)  The  procedure  to  be  followed,  the  drafting  of 
speciiications,  the  amendment  of  specifications,  and 
opposition  to  the  final  sealing  of  the  patent. 


(zis) 


MODERN  5TEEL  HANUFACTURE. 

A  COMPARISON  OF  THE  BESSEMER  AND  OPEN-HEARTH  PROCESSES. 


SOME  of  the  most  interesting  pages  in' Professor 
F.  W.  Harbord's  new  work  on  "The  Metal- 
lurgy of  Steel,*'*  are  devoted  to  a  comparison  of  the 
Bessemer  and  open-hearth  processes. 

The  first  consideration  is  the  question  of  quaUty, 
and  here,  says  Professor  Harbord,  it  must  be  admitted 
that  acid  processes  have  the  advantage  over  basic 
processes  working  under  ordinary  conditions,  as,  assum- 
ing care  is  taken  to  select  suitable  pig-iron,  the  risk 
of  producing  high  phosphorus  steel  in  the  acid  processes 
is  at  once  eUminated,  whereas,  however  great  the  care 
taken,  the  removal  of  the  phosphorus  in  the  basic 
processes  depends  upon  the  skill  and  attention  of 
the  men,  and  there  is  always  the  possibiUty  that  the 
metal  may  not  be  dephosphorised  to  the  required 
extent.  In  the  case,  •  too,  of  the  manufacturer  of 
rails,  or  other  fairly  high  carbon  steel  in  the  converter, 
there  is  the  additional  risk  of  rephosphorisation  from 
the  slag  on  adding  the  recarbuhsing  material,  even 
when  every  precaution  is  taken.  With  dead  I  soft 
steel  this  danger  exists  in  a  smaller  degree.  In  respect 
to  removal  of  other  impurities,  the  acid  processes  offer 
no  advantages  over  the  basic,  as,  in  the  removal 
of  sulphur,  the  advantage  Hes  with  the  basic  process, 
in  which  removal,  if  somewhat  erratic,  does  frequently 
take  place. 

With  regard  to  the  open-hearth  process  where 
steels  of  different  grades  are  required,  with  carbon 
valuing  from  -loo  to  70  or  i*oo,  the  acid  process 
has  again  the  undoubted  advantage  over  the  basic 
open  hearth,  as  in  working  ordinary  phosphoric  pig- 
iron,  recarburisation  would  have  to  be  effected  outside 
the  furnace  by  some  recarburising  process,  which 
does  not  enable  the  same  control  to  be  maintained 
as  when  it  can  be  done  in  the  hearth  of  the  furnace. 
In  the  special  case  of  working  hematite  iron  in  a  basic 
furnace,  the  conditions  are  different,  and  we  have 
the  advantage  of  the  pure  iron  used  in  acid  furnaces, 
with  the  additional  advantage  that  even  the  small 
percentages  of  phosphorus  originally  present  would 
be  greatly  reduced,  and,  consequently,  an  except ionallv 
pure  material  can  be  made. 

Comparing  the  quahty  produced  in  the  open  hearth, 
whether  acid  or  basic,  with  that  of  the  Bessemer 
processes,  there  can  be  no  doubt  that  the  former 
produces  a  more  regular  and  rebable  material.  In 
the  first  place,  the  operations  are  under  greater  control. 
Samples  can  be  taken  at  repeated  inter\'als,  and 
examined  if  necessary,  both  chemically  and  mechani- 
cally, and  the  working  of  the  process  modified  to 
produce  the  desired  result.  There  is  also  far  less 
danger  of  over-oxidation.  That  the  quality  of  open- 
hearth  steel  is,  for  the  same  class,  superior  to  Bessemer, 
is  confirmed  by  the  fact  that  engineers,  as  the  result 
of  experience,  always  prefer  it,  and  are  prepared 
to  pay  a  higher  price  for  it.  For  high  carbon  steels 
which  have  to  conform  to  rigid  specifications,  the 
acid  Siemens  is  almost  exclusively  employed,  as 
experience  has  shown  that  it  is  extremely  difficult 
to  get  the  exact  carbon  percentage  specified  by  the 

"The  Metallurgy  of  Steel."  by  F.  \V.  Harbord.  Assoc.R.S  M.F.I.C, 
with  a  Section  on  the  MtchanicU  Treatment  of  Steel,  bv  J.  W.  Hall, 
A.M.Inst.C.E.    Charles  GriMin  &  Co.,  Ltd.    iss.  net. 


other  processes.  Exception  to  this  may  be  made 
in  a  few  cases  of  small  Bessemer  plants  in  Sweden 
and  this  countr>',  working  under  special  conditions 
as  to  the  regularity  and  quality  of  their  pig  supply, 
and  the  smallness  of  their  charges ;  but,  si>eaking 
generally,  the  statement  is  correct. 

Yield  of  Metal. 

Here  the  open-hearth  processes  liave  a  considerable 
advantage  over  the  B«isemer.  The  average  )?ield 
of  an  acid  Bessemer  plant  making  rail  steel  will  vax\- 
from  about  86  to  88  tons  of  steel  ingots  for  ever>' 
100  tons  of  metal  (including  pig,  scrap,  spiegel,  etc.) 
used  ;  and  a  basic  Bessemer  uall  yield  only  about 
83  tons  of  ingots,  whereas  the  acid  open  hearth  w^ill 
yield  about  97  and  the  basic  about  95*0  tons  of  ingot 
per  too  tons  of  metal  charged  into  the  furnace.  One 
reason  why  the  }ield  in  the  basic  processes  is  lower 
than  the  acid,  is  that  the  chemical  loss  due  to  presence 
of  phosphorus  and  more  manganese  is  greater. 

Cost  of  the  Acid  and  Basic  Processes. 

Both  the  labour  costs  and  the  costs  as  regards 
renewals  of  finings,  repairs  and  general  refractories 
must  always  be  higher  in  the  basic  than  in  the  acid 
processes  ;  but  against  these  disadvantages  must  be 
put  the  lower  cost  of  pig-iron  and  scrap  and  the  value 
of  the  basic  .slag  produced.  For  the  same  size  of 
plant,  on  the  other  hand,  the  output  of  the  acid  pro- 
cesses will  be  greater. 

Comparison  as  to  Cost. 

Under  this  heading  it  is  shown  that  the  difference 
in  cost  of  production  by  the  acid  and  basic  Bessemer 
is  so  httle,  that  it  is  almost  impossible  to  say  which 
has  the  advantage,  although  it  is  probable  that  the 
basic  is  slightly  the  cheaper. 

The  acid  Siemens  costs  of  production  are  probably 
a  httle  liigher  tliau  any  of  the  others,  although  they 
are  only  sUghtly  so,  and,  provided  a  good  supply 
of  scrap  equal  to  30  per  cent,  of  the  charges  can  be 
obtained,  the  difierence  is  very  shght. 

Future  for  Basic  Open-hearth  Steel. 

"  It  seems  probable,"  says  the  author,  "  that  in  the 
future  the  basic  open  hearth,  or  some  modification  of 
it,  will  gradually  supersede  both  the  basic  and  acid 
Bessemer,  and  to  some  extent  the  acid  open  hearth, 
both  for  structural  and  rail  steel,  as  there  are  immense 
deposits  of  ores  which  are  just  too  phosphoric  for 
acid  work,  and  which  would  make  an  ideal  pig-iron 
for  basic  open-hearth  practice.  From  many  of  these 
ores  a  pig-iron  with  about  -15  to  5  per  cent,  of  phos- 
phorus would  be  produced,  and  such  a  pig-iron  worked 
under  basic  open-hearth  conditions  would  undoubtedly 
produce  a  far  better  material  than  is  on  the  average 
produced  either  by  the  acid  or  basic  Bessemer,  as  with 
such  content  of  phosphorus  in  the  pig-iron  the  risk  of 
making  steel  high  in  phosphorus  would  be  practically 
nil,  or  at  all  events  not  so  great  as  the  risks  incurred 
by  using  hematite  iron  dangerously  near  the  limit 
allowed  in  acid  open-hearth  practice. 


(21'.) 


SHIPBUILDING   N0TE5, 


IMffering:  Returns. 

Since  our  esuinale  wa^  made  for  publicatiou  in 
last  numl)er  of  the  output  of  new  skips  in  1903  the 
statistics  of  Lloyd's  Register  fiave  appeared.  These, 
as  usaal,  ditter  to  some  extent  from  the  shipbuilders' 
returns  upon  which  we  proceed,  because  Lloyd's  do 
not  include  vessels  under  too  tons  unless  they  are 
intended  for  classification,  and  they  account  vessels 
"  under  construction  "  so  long  as  they  are  in  builders* 
hands,  whereas  we  enumerate  only  the  vessels  put 
into  the  water  during  the  period  under  review.  It 
Is  necessary  to  remember  this,  and  aLso  the  manner 
in  which  warships  and  merchant  ships  are  accounted 
separately,  in  noting  Lloyd's  returns.  According  tc* 
these,  during  1903,  697  vessels,  exclusive  of  warships, 
of  1,190,618  Ions  gross  (viz..  632  steamers  of  1,165,503 
tons  and  65  sailing  vessels  of  25,1: 5  tons)  were  launched 
in  the  United  Kingdom.  The  w^arskips  launched  at 
both  Government  and  private  y^ards  amounted  to  41 
of  1 5 1,890  tons  displacement.  The  total  output  of 
the  United  Kingdom  for  the  year  was,  therefore, 
73H  vessels  of  1,342,508  tons.  The  output  of 
nurcantde  tonnage  »n  the  United  Ivingdom  during  I9<'»3 
>li>»ws  a  decrease  of  237,000  tons  from  1902.  and  is 
I  lie  lowest  since  1S97.  Compared  with  the  returns  for 
tgoi,  when  the  output  r>f  botli  mercantile  and  war 
tonnajce  reached  the  highest  level,  the  tigures  show  a 
reduction  of  334.000  ions  as  regards  merchant  vessels, 
and  txj.cK>o  Ions  a,s  regards  war  vessels. 

British  Output 

Of  the  total  output.  936.776  steam  tons  and  13,800 
sailfDg  tons^  or  950^576  tons  in  all  (80  per  cent,)  belong 
to  ports  in  the  United  Kingdom.  The  losses  of  United 
Kingdom  vessels  during  the  twelve  months  are  shown  by 
the  Register  Wreck  Relurns  to  average  258,200  tons 
(202,700  steam,  55,500  sail).  The  sales  to  foreign  and 
colonial  owners  for  1903  reached  a  tt»ial  of  352,000  tons 
{294,000  steam,  58,000  sail).  Purchases  from  foreign 
and  colonial  owners  during  the  same  period  amounted  to 
65,000  ton^  {57^000  steam,  8.000  sail),  The  sailing  ton- 
nage of  the  United  Kingdom  thus  decreased  by  about 

"  ^2,000  tons,  while  the  steam  tonnage  increased  by 
p7,OQO  tons.     The   net    increase  of  United  Kingdom 

''lonnage  during  1903  was,  therefore,  about 
405,000  tons.  For  the  last  four  years  the  estimated 
net  mcrea^e^  were  as  follows:  — 1899,  313.000  tons; 
1900,  220*oo<J  tons  :  1901,  54j,0(X>  tons  :  1902^  643.000 
tons.  In  1903,  18  per  cent,  of  the  total  output  was 
acquired  by  foreign  and  colonial  shiixiwners,  as  com- 
paretl  with  18  per  cent,  in  1902,  2^  per  cent,  m  both 
1901  and  1900.  19  per  cent,  in  1899,  22  per  cent,  in 
i^gS,  and  2;  per  cent,  in  1897.  The  British  Colomei* 
provided  a  considerable  amount  of  employment 
ibr  the  shipbuilders  of  the  United  Kmgdom.  viz.,  30 
vessels  of  33.793  tons  {2S  jser  cent,  of  the  total  output). 
Germany  followed  with  nine  vessels  of  26,598  tons. 
Next  Norway  wiih  25.813  tonis,  and  Holland  with 
18,153   tons. 

Large  Steamers> 

The  shjpl>uikling  statistics  of  recent  years  have 
lu^traled  the  tendency  towards  the  construction  of 
teamers  of  large  tonnage.  During  the  four  years, 
"^2-5.  on  an  average  eight  vessels  of  6,000  tons  and 
pwands  were  launche<^l  |>er  annum  in  the  United  King- 
Dm;  and  in  the  followrng  four  years,  1896-9,  the  average 
rose  to  25.  For  the  last  four  years,  1900-3,  the  average 
has  been  39.  Of  vessels  of  10,000  tons  and  upwards, 
while  only  three  were  launched  in  the  four  yean>. 
1892-5,     17    were    launched    during     the      four    years 


1896-9,  and  ^^  have  been  launched  during  the  four 
years  1900-5.  The  largest  steamers  launched  during 
1903  weT«  itir  following: — 

Tons  Ton* 

Hallic          ,.          ...  23,763  Keiiihvorth  Ca^lle  13,150 

Not  luimed 16,780  Armadale  Caslle,  ,  i2,Hoo 

Nol  named.          ...  lOjfcio  Macedonia  1O023 

Republic     i5j37^  Marmora  10,523 

The  largest  sailing  vessel  launched  in  the  United 
Kingdom  during  1903  was  the  Mnrme  of  2.456  tons. 

Turbine  Steamers. 

In  view  of  the  increasing  employment  of  the  turbme 

meiho<^l  of  propulsion  we  may  note  the  names  of  the 

steamers   htted   with   turbines  launched  during    1903, 

They  are  as  follows  : —  4 

I  O'rs  d  »•  Tons 

H. M.S.  Amethyst.,.  300  Yacht  Lore na  ..  1,303 
H,M.S.  Eden         ...     s'^t        Ch;innel  Steamers— 

The  guecn         ..  I,r»7(i 

Brighton 1,129 

Foreign  Output 

i  he  construction  in  foreign  stiipyards  during  the  year, 
according  to  Llityd's,  was  549  steamens  of  798.205  tons, 
and  404  saihng  vessels  of  1 56,808  toas*  in  addition  to 
ji^  war  vessels  of  239,210  tons  displacement.  Among 
foreign  countries,  the  largest  buUders  were  the  United 
Slates  of  America  (382,000  tons),  Germany  (184,000 
tons),  and  France  (93,000  tons).  Of  the  mercantile 
tonnage  reported  from  the  United  States,  a  consider- 
alile  proportion  does  not  affect  the  general  commerce 
of  the  world,  being  intended  for  service  on  the  Great 
Lakes.  Twenty-four  steamers  w*ere  built  for  this  trade 
during  1903  of  upwards  of  4.000  tuns  each*  while  seven 
others  ranged  between  3,000  and  4,000  tons  each.  On 
the  sea  coast,  nine  steamers  of  over  4,000  tons  each^ 
besides  six  steel  and  three  w^ooden  sailing  vesseb*  of 
over  2,000  tons  each,  were  launched.  The  largest 
steamers  included  in  these  figures  are  the  following  : — 

Tons  (iro-t^.  Tons  gr€»4i. 

Mlnnesola        ,..     21,000  Maine  ...  ,.       7iQ»4 

Mong{>lia  I3*\l^  Missouri  .,,       7-9*4 

M  a  n  c  h  ur  i  a       ...     1 3/13  8 

Germany  launched  one  steamer  exceeding  8,000  tons, 
viz..  the  Gftiisenau,  of  H,oSt  tons,  built  at  Stettin, 
and  13  steamers  between  4.000  and  8.fXio  tons.  The 
only  important  sailing  vessels  included  in  the  output 
of /Germany  during  the  ye^r  was  the  four^masted  barque 
Pitschili  of  3,087  tons.  buUt  at  Hamburg,  under  the 
survey  of  Lloyd's  Register.  The  most  signihcant 
feature  in  respect  of  the  shipbuilding  tnduiJtry  m 
France  dunng  1903  w^as  the  abandonment  of  the 
construction  of  large  sailing  vessels.  During  the 
years  1899  to  J902  the  numbers  of  steel  sailing  vessels 
of  2,000  tons  and  upwards  launched  in  France  were, 
respectively.  24,  38,  49,  and  54.  During  1905  not 
one  such  vessel  was  launched.  The  steam  tonnage 
launched  in  France  dunng  1903  amounts  to  83,000 
tons,  or  38.000  tons  in  exxess  of  the  output  of  1902.     , 

The  World's  Output. 

Tlie  total  output  of  the  world  during  1903  (exclusive 
of  warships)  appears  from  Lloyd's  figures  to  have  been 
aixjut  2. 146,000 tons  (1,964.000 steam.  i82.ooosail).  The 
Wreck  Returns  show  that  the  tonnage  of  all  nationahtiea 
totally  lost,  bmken  up.  &c.,  m  the  course  of  the  twelve 
months  amounts  to  about  744,000  tons  (419,000 
steam,    325,000  sad).     The  net   mcrease  of   the  world's 
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loimagf  dunng  1903  would  thus  be  about 
r,^CUyCio&  tons.  Sailing  tonnage  has  been  reduced 
twr  I45jOOO  tons,  while  steam  tonnage  has  increased 
by  I, $45,000  tons.  Compared  with  the  net  increase  for 
tlie  iMorld  the  net  increase  of  405,000  tons  for  the 
Vmted  Kmfdom  is  equivalent  to  nearly  29  per  cent. 
Ba  the  oet  increase  of  the  world's  steam  tonnage, 
«i*.,  1*545.000  tons,  the  United  Kingdom  shared 
to  the  extoit  of  497,000  tort5»  or  over  ^2  per  cent.  Of 
^he  taiaay  launched  during  1905,  the  United  King- 
^em  9oqimd  over  44  per  cent ;  and  of  the  new 
t^tmm  tonnage  the  United  Kingdom  acquired  nearly 
40  per  ceot, 

CoAn&r&tive  Totals. 

We  extract  the  following  from  Lloyd's  summan,- 
in  order  to  compare  with  the  statistics  we  presented 
hm  mouth  — 

Vmsih  isHmhed  in  ihe  UniUd  Kingdom  during  1903  :— 

Total  i^joj,  Tot:il  nwi. 

Xii.  Tan*.  Xu.  'l**n^ 

M****^3fit   4nd   olhcr 
h    (not    war- 
'   > -'         •..        ...    f><i7     i,iQ«-»,i>iH*    *ii^    ^427,55?** 
W4ftoi*«pK     iit    Royal 

Il*x'liyiird«i|  ,.  -'^,2tfOf        s         sr,40Ot 

WMiships   at   (vrivate 


ToUl 


738     i..u^,5o8      717     i.52i,eH)H 

t  Tor-*  displace iiicni. 


4Uaii  Turbine  Steamers. 

With  rtigani  to  the  two  new  turbine  boats  which 
the  Allaji  Company  axe  budding,  the  first  of  them, 
the  Victorian^  is  to  be  ready  for  work  in  the  summer 
of  thi;i  year.  The  turbine  machines  to  Mr.  Parsons' 
desigtjii  are  being  constructed  by  Messrs.  Workman, 
Clark  and  Co.,  Ltd.,  Belfast,  who  have  secured  the  right 
of  constructing  such  engines.  The  workmanship  will 
be  oi  the  highest  class,  the  boiler  power  ample,  and 
the  pumjjs.  valves,  condensers,  and  other  alhed  parts 
are  specially  adapted  to  the  designs  of  Mr  Parsons.  A 
special  arrangement  has  been  devised  by  Mr.  Parsons, 
whereby  a  reversing  power  equal  to  that  of  the  forward 
propelling  |3«iwer  can  he  imparted  to  the  machinery. 
sec  \  Hstment  of  the  ship's  forward 

ffi  ^^  in  case  of  neetrl.       In  this 

m«AUv«   i,,u  ^^nrd  to  ^nrpass  the  ordinary' 

steamer,      ij  .  J      t    ii-i  jjk  ntof  herpropellers, 

of  whicli  iln  .„.<.  in  iiuiijlci:,  each  on  a  separate 

length  '  K,  and  the  rapidity  with  which  power 

can  be  IJ  1 1  »jD  each  of  the  outer  shafts  separately, 

in  any  dixc<ii*>ii,  wjJl  greatly  assist  the  ship's  mana^uxT- 
ing  power.  The  [ictoriau'  will  be  by  far  the  largest 
steamer  and  swifti^st  of  the  Allan  fleet.  She  will  be 
httcd  m  the  best  style  for  upwards  of  1,500  pa^engers. 
and  is  *  '  *  '  by  reason  of  the  absence  of  vibra- 
tion iji  roiii  the  ordinary  steam  engine,  and 
by  Ihf  _^  ,  ..  ,  and  unbroken  steadiness  of  revolu- 
tion in  her  Hhaftmg  and  propellers,  to  be  tjoth  noLseless 
and  steady  in  a  seaway,  even  while  steaming  at  full 
power.  She  js  expected' to  save  a  day  in  the  voyage 
between  JaveipooJ  and  Montreal. 

TrajisatianUc  Passenger  TraiHc* 

The  return  ot  juaissengen*  landed  by  Transatlantic 
linens  at  New  '^'ork  during  1903  shows  an  increase  of 
about  90,000  of  all  cJiUEii)!^.  equal  to  12)  per  cent., 
while  the  uuxnlier  of  ship  paa&age^  is  only  47  per 
cent  greater.  The  British  lines  see^  to  have  done 
better  than  the  German,  the  addition  to  tlirir  numbers 


being  16}  percent.,  against  13  J  percent,  by  the  German 
vessels  ;  but  in  cabin  passengers  the  German  ships 
excelled,  their  increase  being  about  25  per  cent., 
against  about  12^  per  cent*  for  British  lines.  The 
German  sliips  carried  ^j*^  per  cent,  of  all  the  cabin 
passengers,  as  compared  with  34  per  cent,  m  the 
previous  year,  while  the  proportion  by  British  stiips 
declined  ^om  37:^^  per  cent,  to  34*3  per  cent.  This  is 
attributed  to  the  high-speed  vessels  of  the  Germans,  The 
mails  per  Kaisi't  Wilhi'lm  dtr  Grouse  average*!  152  hours 
18  minutes;  the  Kfonpfinz  Wilheim,  154  hours 
18  minutes;  the  Ktusir  IVilfielm  /A,  a  third  North- 
German  Lloyd  liner.  161  hours  6  minutes:  and  the 
Deutschland,  162  hours  42  mniutes.  all  from  New 
York  to  St.  Martin 'S'le-Grand,  The  fifth  ship  was  tlie 
the  Ltwtinia,  with  170  hours  36  minutes  ;  next,  llic 
Campania.  171  hours  18  minutes;  the  Oceant(. 
173  hours  6  minutes  ;  the  Philadelphia,  178  hours 
54  minutes  ;  La  Savoir,  180  hours  12  minutes  ,  and 
La  Lortatne,  t8o  hours  t8  mmutes.  The  ships  of  the 
Morgan  Combine,  other  than  the  German  liners, 
decreased  their  proportion  of  cabin  passengers  from 
31  per  cent,  to  2S  per  cent. — their  percentage  of 
steerage  passengers  remaining  practicsdly  the  same. 
18*3  per  cenL 

Classes  of  Passengers. 

The  total  number  of  passengers  was  ^04.795,  aboat 
double  the  number  landed  in  1899,  and  nearly  three 
times  the  number  of  1894  and  1897,  but  the  ntimber 
of  ships  lias  not  increased  greatly.  Cabin  passengers 
show  a  greater  proportionate  advance  in  numbers 
tlmn  steerage  passengers.  Thus  there  were  161^38 
cabin  passengers  in  1903.  or  15  per  cent,  more  than 
in  1902,  and  nearl)-  double  the  average  of  1894-98* 
Second -cabin  passengers  bear  a  proportion  to  first- 
class  of  1*38  to  I,  the  totals  being  67»8od  hrst  and 
93,630  second-class  passetigers.  The  steerage  passenger? 
numbered  643,358,  about  12  per  cent,  more  than  in 
1902,  and  the  greatest  yet  recorded.  The  number  ot 
trips  last  year  was  969 — the  largest  number  for  many 
years — and  the  average  number  of  passengers  was^  the 
highest  yet  reached,  viz.,  830,  as  compared  witli  773  in 
1902,  while  in  1901  it  was  639,  and  in  1900,  645. 
Since  1897  it  has  steadily  increased  Tom  313.  All 
the  Continental  hues  increased  their  totals,  and  sc\*efal 
of  these,  especially  the  large  emigrant -carrying  lines, 
had  a  very  large  average  per  ship.  The  total  passengets 
in  the  case  of  the  Holland- American  lines  work  onl 
to  a  fraction  over  i  .000,  principally  in  the  steerage,  ^ 
the  Itahan  hne  about  900,  the  Prince  hne  ^74,  tbe  j 
Fabrc  line  X16.  and   the  Spanish  line  505. 

Cunard  and  White  Star. 

The  White  Star  line  has  the  best  record  ^  a\-era^e 
first-class  passengers  per  ship,  and  for  first  and  second - 
cabin  average  the  Cunard  yields  to  the  North  German 
Lloyd.     The  Cunard  Company  made  more  trifis  than 
in  several  preceding  years,  viz.,  '^5,  against  51.  57.    51 
and  62  ;   and  there  was  thus  a  reduction  in  the  nnmber 
of  cabin  passengers  per  ship  from  320  to  284  in  1902, 
but  an  increase  in  the  numlxrr  in  the  steera^  tiom 
464   to    518.     The   Cunard   had    one    trip     from    tbe  J 
Mediterranean^a  new  service  which  took  74  seoond! 
cabin  and  241   steerage  passengers.     The  White  Star] 
increased  the  number  of  passages  made,    91    as  com 
pared  with  65,  66.  50,  and  57.     The  cabin  passmgers ! 
per   trip  averaged  last  year  246,  while    in    tgo2  the! 
numtier  was  283,  in  1901  275,  in  1900  299.  and  in  1899 
223,     The   average  number  of  steerage  passengers  w^ 
502   in    1903.   while  in   the  previous  yeaxs  it  was  6<9, 
461.  587,  and  442  respective!*- 
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A  Huge  American  Locomotive. 

America  seems  determined  to  keep  well  m  front  as 
>gards  locomotive  magmtude.     We,  iu  Great  Britain. 
ave   gradually   and   cautiously   crept    up    lo   a    total 
weight  ol  75  tons  lor  an  express  tender  engine,  exclusive 
of  its  tender,  as  in  the  case  of  the  newe^st  express  engine 
of  the  Caledonian  and  Nor th-Ea-s tern  Railways,  wliile 
the  former  has  a  total  weight  (including  her  eight- wheel 
tender)  ol  approximately   130  tons,  a  new  tank  engine 
to  which  later  reference  will  be  made  and  which  has 
|ust  been  constructed  for  the  Lancashire  and  Yorkshire 
ne,  weighs  jy^   tons  m  working  order.     All  of  these 
epresent  a  \ra.st  advance  on  what  a  amiparativelv  fe\s 
'ears  ago  was  deemed  an  enormous  and  barely  justi- 
able  weight  on   the  rails.     Twenty  and  even  fifteen 
wars  ago,  a  tender-engine  weighm^'  50  tons,  exclusive 
of  it^   tender,   was  something   quite   unknown  in    tins 
rcountry.     Even  ten  years  ago  very  few  British  tender- 
Icngines  reached,  and  Jewer  exceeded,  that  weight.     It 
^as  little  more  than  four  years  ago  that  Mr.  J.  A.  K 
Vspinall   brouglu   out    what    ihen   was  regarded   as  a 
wonder  of  bigness,  his  express  engine  No.   1400  of  the 
*  Atlantic**  or  4-4-^-  ^dass,  which  wcighe<l  58J  tons. 
Later  Mr.  Wilson  Worsdell  beat  that  with  (52  and  67 
tons  reispectively  :     then  Mr.   W.    Dean   followed  with 
^»9  tons,  and  now  Mr.  G.  J.  Churchward  has  exceeiled 
while  Mr.   J,    F.   Mcintosh's   No.   49  of  the  4-O-0 
on   the  Caledonian,  and  Mr.   Worsdell's  4-4-2*, 
^o,    s^2,    etc..   an    the   North-Ea^stem,   are   accredite<i 
[with  a  weight  ol  75  tons  each,  if  indeed  this  be  not 
rsomewhat    exceeded    m    the    case    of    the    Caledonian 
colossus.     .Arid,    lastly,    we    have,    as    I    have   said,    a 
Lancashire  and   Yorkshire  tank  engine  weighing   7;^i 
tons,  but  that  is,  of  course,  engine  and  lender  in  one- 
Yet    these   enonnous   dimensions   which   staggered   us 
at   their  onset   sink  into  relative  insignificance  when 
compared    with    those    ol    an    American    kicomolive 
recently   brought  out   by  Messrs.   Burn  ham,   Williams 
and   Co.,    at    their  celebrate<l    Baldwin    Works.    Phila- 
delphia. r,s. 

A  Mighty  Tandem  Compound  Decapod. 

Wlien  one  has  useii  up  such  picturesque  terras  as 
'  giant."  *•  colossus,"  "  leviathan,"  *'  monster,"  etc., 
in  depicting  our  British  engines,  one  is  simply  unable 
to  devise  any  descriptive  term  which  will  be  adequate 
to  indicate  the  new  locomotive.  For,  in  the  first  place, 
the  engine  itself  in  working  order  weighs  over  1^7 
tons,  exclusive  of  the  tender  .  the  tender  weighs 
approximately.  73  tons  loaded,  so  that  the  total  weight 
of  engine  and  tender  at  work  reaches  the  almost 
incredible  aggregate  of  200  tons,  carried  on  no  fewer 
than  twenty-two  wheels.  1  may  explain  that  it  has 
been  specially  designed  and  built  for  heavy  goods 
tx3if5c  on  the  Atcheson,  Topeka,  and  Santa  1*"^  Railway. 
where  the  loads  are  heavy  and  the  gradients  severe. 
The  engine  may  be  classed  as  of  the  Decapod  type,  the 
term  being  used  in  its  common-sense  purport  imhcating 
that  the  machine  walks  upon  ten  "  feet  "  ;  in  other 
words,  has  ten  wheels  coupled.  The  fact  ol  its  having 
a  two- wheel  pony  truck  in  the  rear  as  well  as  in  front, 
does  not  in  reality  modify  its  decapod  character.  Or 
according  to  the  most  recent  system  of  classification, 
its  type  is  2-10-2.  The  coupled  wheels  are  4  ft.  9  in. 
in  diameter,  and  the  middle  pair  is  driven  by  four 
outside  cyhnders  arranged  in  pairs  tandemwise,  the  two 
bigh-pressure  cyhnders  placed  in  front  being  19  in. 
in  diameter^  the  two  low  pressure  cylinders  immediately 


behind  them  32  m.,  while  the  piston  stroke  is  also 
32  in.  These  ten-coupled  wheels  have  an  adhesion 
weight  of  over  104  tons.  It  wdl  thus  be  obvious  that 
the  engine  possesses  gigantic  tractive  force,  but  this 
stupendous  cylinder  power  would  be  of  httle  value 
unless  supported  by  abundant  boUer  capacity  tor 
steam  generation.  Accordingly,  an  extended  wagon 
top  boiler  is  supphed.  which  is  no  less  than  6  ft.  6J  in. 
in  diameter  ^ith  a  length  of  20  ft,  between  the  lube- 
plates.  It  has  a  total  heating  surface  of  4,796  square 
feet,  of  wliich  the  iron  tubes — 2^  m.  in  diameter — 
provide  4,  >S6  square  feet,  and  the  steel  fire-lKix.  which 
is  9ft.  by  6ft,  Sin..  210  square  feet,  the  grate  area 
being  58V  square  feet.  Moreover,  it  carries  the 
immense"  steam  pressure  of  225  lb.  to  the  square  inch. 
Now  the  mere  recital  of  these  amazing  dimensions 
IS  sulDcient  to  show  at  a  glance  to  any  profes- 
sional reader  what  a  powerful  maclime  is  represented. 
It  will  be  most  interesting  to  learn  of  what  maximum 
duty  such  an  engine  is  capable.  In  this  small  country 
one  finds  it  diflficult  to  realise  the  length  of  the  goods- 
trains  that  can  profitably  be  hauled  on  such  a  Hue 
as  the  Santa  Fe,  wliich,  by-the-by,  gives  its  title,  or 
rather  nickname,  to  the  new  engine.  In  Britain  there 
would  be  no  scope  for  a  locomotive  so  vast :  tlic  load 
of  American  dimensions  is  needed  to  aflord  full^play 
to  its  capabilities. 

The  Tandem  Plan  of  Compounding. 

So  far,  locomotive  engineers  all  over  the  world  have 
seemed  a  httle  shy  of  adopting  the  tandem  system  of 
Compounding,  It  was  tried  on  our  own  Great  Western 
Railway  some  fourteen  or  fifteen  years  ago,  two  7  ft. 
coupled  express  engines  being  built  on  that  principle, 
but  for  various  reasons  of  detail,  into  which  I  need  net 
now  enter,  the  plan  did  not  prove  a  success,  and  was 
accordingly  abandoned.  Another  method  of  tandem 
compounding  was  tned  on  the  North  British  Railway, 
being  appUed  lo  the  identical  engine  that  was  in  the 
Tay  Bridge  accident  and  that  had  lain  for  many  months 
at  the  b«:>ltom  of  the  Tay  eatuar>^  It  is  not  probable 
that  the  long  submersion  had  anything  to  do  with  the 
result  of  the  experiment,  but,  at  ail  events,  the  outcome 
didjnot  give  satisfaction,  and  the  engine.  No,  2:^4,  was 
rebuilt  on  the  ordinary  non-compound  hnes.  The 
tandem  plan  has  been  tried  several  times  on  Continental 
railways,  and.  indeed,  is  still  in  use  to  a  Uraited  extent, 
but  has  never  hitherto  come  into  very  wide  favour. 
C)ne  of  its  most  recent  and  interesting  applications 
abroad  has  Ijcen  m  the  case  of  some  new  suburban 
tank  engines  designed  by  Monsieur  du  Bousquet, 
Ingenieur-en-Chef  du  Matt^riel  et  de  la  Traction  01  tbe 
Chemin  de  Fer  du  Nord,  wliich  hav^e  been  at  work 
lor  some  months,  and,  apparently,  are  giving  favourable 
results.  In  the  case  of  the  new  Santa  F6  engine  the 
two  low-pressure  cyhnders  and  their  valve  chests  are 
supported  by  a  suitable  casting  secured  to  the  smokc- 
Ih3x.  vvhUe  the  high-pressure  cylinders  with  their 
steam  chests  are  securest  to  the  fronts  of  the  low- 
pressure  cyhnders.  The  valves  are  of  the  balanced- 
piston  type  with  bushings  forming  the  interior  of  the 
chests.  Connections  between  the  steam  chests  and 
the  resjiective  high  and  low-pressure  valves  are  in  the 
form  of  a  slip  jomt,  made  tight  with  a  packed  gland. 
The  valve  is  made  in  two.  sections,  one  governing  the 
admission  of  steam  to  the  high- pressure  and  the  other 
that  to  the  low-pressure  cylinder,  but  both  sections 
are  secured  and  <:>perated  by  the  same  rod.     To  enable 
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the  steam  to  pass  from  the  front  of  the  high-pressure 
cylinder  to  the  back  of  the  low-pressure  cylinder, 
and  vice  versa  without  crossed  ports,  the  steam  is 
exhausted  from  the  high-pressure  cylinder  by  means 
of  the  central  opening  in  the  valve  through  the  interior 
of  the  high-pressure  valve  and  into  the  body  of  the 
steam  chest  which  acts  as  a  receiver.  From  this  it 
is  distributed  to  the  low-pressure  cyUnder  by  the 
action  of  the  low-pressure  valve  which  is  set  to  act 
in  accord  with  the  high-pressure  valve  and  opens  the 
low-pressure  ports  at  the  proper  time.  The  final 
exhaust  takes  place  through  the  central  external 
cavity  of  the  low-pressure  valve  which  opens  a  passage 
to  the  smoke-box.  The  tandem  method  appears  well 
worthy  of  a  further  trial  in  this  country,  but  the  time 
has  not  yet  arrived  for  judging  whether  it  does  in  reality 
possess  any  superiority  to  the  ordinary  method  of 
oompounding. 

Britain's  Biggest  Tank  Engine. 

Brief  reference  has  already  been  made  to  the  new 
tank  engine.  No.  404,  designed  by  Mr.  H.  A,  Hoy, 
chief  mechanical  engineer  of  the  Lancashire  and 
Yorkshire  Railway,  and  built  at  the  Horwich  Works 
for  the  heavy  suburban  and  semi-suburban  passenger 
services  of  that  line — chiefly  on  the  Manchester  and 
Oldham  branch,  which  has  gradients  as  steep  as  i  in  41. 
This  massive  and  splendid-looking  engine  has  a  boiler 
with  no  less  than  2.039  square  feet  of  heating  surface — 
of  which  162  square  feet  are  supplied  by  the  Belpaire 
fire-box — a  grate  area  of  26  square  feet,  inside  cyUnders 
19  by  26,  and  six-coupled  wheels  5  ft.  8  in.  in  diameter. 
Radial  axles  are  given  to  the  leading  and  traiUng 
pairs  of  traiUng  wheels.  There  are  very  large  tanks 
and  coal  bunkers  which  will  hold,  respectively,  2,000 
gallons  of  water  and  3J-  tons  of  coal,  thus  enabling 
the  locomotive  to  carry  as  ample  provisions  in  these 
respects  as  many  fairly  large  tender-engines.  The 
total  weight  loaded,  namely,  77  tons  10  cwt.,  is  dis- 
tributed as  follows  :  Leading  radial  wheels  10  Ions 
12§  cwt.  ;  front  coupled  wheels  17  tons  19^^  cwt.  ; 
middle  conpled  wheels  17  tons  4J  cwt.  ;  hind  coupled 
wheels  17  tons  4  cwt.  ;  trailing  radial  wheels  14  tons 
loj  cwt.  A  pick-up  water-scoop  is  provided  so  as 
to  minimise  the  number  of  times  that  water  has  to  be 
taken  in  while  the  engine  is  at  a  stand.  The  new 
t3rpe  is  obviously  of  huge  power  and  should  prove 
exceedingly  useful  on  the  Lancashire  and  Yorkshire 
Railway  with  its  heavy  loads,  steep  grades,  and  frequent 
stoppages. 

The  New  Great  Western  Double-ender. 

There  is  some  similarity  in  general  design  between 
the  engine  just  referred  to  and  the  newest  type  of 
tank  engine,  No.  99,  designecl  and  built  by  Mr.  G.  J. 
Churchward,  locomotive  sup>erintendent,  for  the 
Great  Western  Railway.  Like  the  Lancasliire  and 
Yorkshire  engine,  it  has  six-coupled  wheels  5  ft.  8  in. 
in  diameter  with  leading  and  traiUng  carrying  pairs ; 
it  also  has  a  Belpaire  fire-box.  But  here  the  likeness 
virtually  ends.  The  cylinders  of  the  Great  Western 
engine  are  placed  outside,  those  of  the  Lancashire  and 
Yorkshire  are  inside  the  frames.  The  Great  W^estern 
cyUnders  are  18  in.  in  diameter  with  a  30-in.  piston 
stroke  instead  of  being  19  in.  in  diameter  with  26  in. 
stroke,  as  in  the  case  of  the  Lancashire  and  Yorkshire. 
Mr.  Hoy's  engine  has  a  flat-topped  dome  ;  Mr.  Church- 
ward's  No.  99  takes  steam  from  a  point  in  the  greatest 
diameter  of  the  tapering  boiler.  There  is,  therefore,  a 
very  marked  difference  even  in  the  external  appearance 
of  the  two  locomotives.  Moreover,  the  Great  Western 
engine  has  considerably  less  heating  surface  than  the 
other    one,    namely,     i,5i.S_square    feet.     It    will    be 


noticed  that  the  exceptional  length  of  piston  stroke 
30  in.,  introduced  by  Mr.  Churchward  in  his  4-6-0 
express  class,  is  being  used  also  in  his  large  "Con- 
solidation "  goods  engine  and  now  in  this  new  design 
of  tank  engine.  Here,  again,  much  interest  Will 
necessarily  attach  to  the  experiment  whether  the 
tractive  advantage  naturally  secured  by  the  increased 
length  of  stroke  is  or  is  not  counterbsilanced  by  any 
drawback.  It  is  understood  that  the  two  ten-wheel 
six-coupled  express  engines,  of  which  casual  mention 
has  already  been  made  in  passing,  will  come  mto 
regular  main-line  work  ere  long,  having  hitherto  been 
undergoing  a  series  of  tests  and  trials.  It  has  been 
found  advisable,  I  understand,  sUghtly  to  strei^gthen 
a  few  bridges  which  have  not  hitherto  been  subjected 
to  the  strain  of  a  69-ton  engine  running  over  them. 
There  seems  every  reason  to  anticipate  that  these 
fine-looking  engines  with  their  six-coupled  6  ft.  8  in. 
driving  wheels  vriU.  give  a  very  good  account  of  them- 
selves on  the  fast  and  heavy  expresses  between  Pad- 
dington  and  Plymouth,  should  it  be  found  judicious 
to  run  one  engine  through  the  whole  distance  of 
24O  miles. 

'•  La  France." 

There  is  no  reason  to  doubt  that  the  du  Bousquet-de 
Glehn  compound,  No.  102,  "La  France,"  wiU  acquit 
herself  as  well  on  this  side  of  the  Channel  as  on  the 
other.  The  engine  made  her  first  trip  on  regular  duty 
on  the  2nd  ult.,  taking  the  twelve  noon  semi-express 
from  Paddington  to  Swindon,  stopping  at  Reading  by 
the  way.  The  trip  was  in  no  sense  a  '*  trial "  one.  The 
engine  was  simply  put,  for  her  inaugural  riin,  on  a 
supremely  easy  task,  namely  to  take  a  train,  weighing 
well  under  200  tons  behind  her  tender,  at  an  average 
start  to  stop  speed  of  barely  44  miles  an  hour  over  an 
almost  dead-level  road.  It  is  needless  to  say  that  this 
excessively  light  duty  was  performed  without  the 
smallest  trace  of  effort.  Reading  was  reached  eight 
minutes  in  advance  of  booked  time,  and  Swindon 
after  five  minutes  delay,  five  minutes  early.  Up  a 
lo-miles  continuous  sUght  gradient  of  i  in  1,320  a 
speed  of  67-2  miles  an  hour  was  attained  and  main- 
tained. This,  however,  was  manifestly  child's  play 
to  a  locomotive  whose  sister-engines  have  reached  and 
sustained  a  speed  of  75  miles  an  hour  with  a  similar 
load  up  a  gradient  of  i  in  200.  The  sole  point  at  issue 
is  whether  in  virtue  either  of  efficiency  or  of  economy 
— the  latter  either  in  construction-cost,  expense  of  main- 
tenance, or  consumption  of  fuel  and  lubricants — the 
French  engine  will  prove  to  possess  any  material  ad- 
vantage over  the  ver^**  fine  and  efficient  machines  most 
recently  designed  and  built  for  the  Great  Western  Rail- 
way by  Mr.  Churchward,  namely  the  '*  City  "  and  "98  " 
classes.  That  obviously  can  be  determined  satis- 
factorily only  by  practical  experiment.  In  either  case 
the  reputation  of  neither  class  of  engine  will  be  pre- 
judiced by  the  result.  Both  are  admittedly  admirable 
of  their  kind  and  thoroughly  efficient.  The  real  point 
at  issue  is  whether  it  will  be  found  desirable  and 
advantageous  for  Britain  to  adopt  the  de  Glehn 
system  of  compounding. 

Great  Western  Steam  Pressure. 

As  a  question  has  been  raised  as  to  the  working  steam 
pressure  of  the  Great  Western  *'  City  "  class,  I  may  state 
that  the  designer  and  builder,  Mr.  Churchward,  informed 
me  in  writing  that  their  working  pressure  is  180 lb.  per 
square  inch,  although  the  boilers  are  constructed  to  carry 
IQ5  lb.,  should  this  at  any  time  be  required.  The  newest 
Great  Western  express  engine  No.  171  is  to  have  the 
same  pressure  as  "  La  France  "-  -viz^  228  lb« 
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THE    LOTS    RQaD    power  ST,\TI0N^   AS    IT    Wfl.L   APPEAR    WHEX    PlNlsHKU, 


HERBERT    C.    FYFE. 

A  short  description  of  the  power  station  which  is  being  constructed  at  Lots  Koad,  Chelsea.  It 
will  he  the  largest  in  the  world,  and  will  have  a  most  important  bearing  up'tn  the  development  of 
electric  Iraclion  in  the  inetropLili!<,  while  several  of  its  engineering  features  are  unique, —Ed. 


'T^HE  gieat  generating  station  which  is 
-^  now  rapidly  Rearing  completion  in  Lots 
Road,  Chelsea,  is  noteworthy  for  so  many  reasons 
that  a  brief  account  of  some  of  its  most  impor- 
tant features  may  be  acceptable, 
liThis  immense  power  house  will  furnish 
current  for  the  working  of  the  Metropolitan 
District  Railway  and  the  three  ''Tubes"  now 
under  constniction,  and  controlled  by  the 
"  Underground  Electric  Railways  Company  of 
London,  Limited/'  viz.  : — 

(i)  Baker  Street  and  Waterloo. 

(2)  Charing  Cross,  Euston,  and  Hampstead* 

(3)  Great  Northern,  Piccadilly  and  Brompton. 

The  total  length  of  these  lines  is  over  sixty- 
three  miles,  the  District  Railway  accounting  for 
about  forty.  The  work  of  laying  the  two  con- 
ductor rails  over  the  District  system  is  now 
being  rapidly  pushed  forward. 

The  Lots  Road  generating  station  is  note- 
worthy for  three  reasons  : — 

(i)  It  will  be  the  first  great  power  house 
to  employ  steam  turbines  exclusively. 

(2)  It  will  be  the  largest  electric  traction 
station  in  the  world. 

(3)  It  will  contain  the  largest  steam  turbmes 
ever  built. 

The  British  Westinghouse  Company  are 
supplying  these  turbines,  which  will  be  ten  in 
number,  and  will  be  of  the  Parsons  type,  with 


WestinghoiLse  modifications.  The  speed  will  be 
1,000  revolutions  per  minute.  Mounted  on 
the  same  shafts  will  be  in  each  case  a  three-phase 
generator  of  5,500  kilowatts.  These  N^'ill  only 
have  four  lield-magnet  poles,  and  they  will 
produce  the  energy  at  a  potential  of  11,000 
volts,  which  is  the  highest  pressure  yet  employed 
for  traction  purposes  in  Great  Britain*  The 
|)eriodicity  wiU  be  thirty-three-and-a- third  per 
second. 

The  Westinghouse  steam-turbine  is  of  the 
Parsons  parallel  flow  type,  with  such  modifica- 
tions as  the  exjx?rience  of  Westinghouse  engineers 
in  such  work  has  suggested. 

Owing  to  the  absence  of  lubricating  oil  in  the 
working  cylinders,  very  high  superheat  can  be 
used  with  advantage,  and  tliis,  together  with  a 
high  vacuum  in  the  condensers,  conduces  to 
considerable  steam  economy. 

The  5,500  kilowatt  sets  will  occupy  a  tioor 
space  of  50  ft.  long  by  14  ft.  wide. 

The  turbine  itself  is  29  ft.  long  over  all, 
by  14  ft.  wide  and  12  ft.  high ;  the  rest 
of  the  space  is  occujiied  by  the  electric 
generators. 

The  principal  advantages  of  the  large  rotary 
engine  as  compared  with  ordinary  engines  of  the 
reciprocating  type,  may  be  summed  up  as 
follows  :— 

(1)  Complete  absence  of  vibration. 


\2jn 


Page's   Magazine* 


8U. 


I  economy  in.  steam  and  coal  con- 

-    »■.-    tmog     hig^h     superheated 
coutimy  resulting. 

due  to  the  smaller 

id  the  small  size  ot 

1  With  ordinary  engines 

i  timii  condensed  steam. 
'  turning  moment, 
i  other  classes  of  machinery. 
.^,*.>amption  ot  oil  and  stores. 
u»  the  saving  of  floor  space,  it 
'  that  if  reciprocating  engines 
K  koad  Station,  rui^ning  at 
I  >t;r  minute,  the  diameter 
lid    [lave    to    be   about 
Uit:      tast-running     dynamos 
•  lujUoyed  will   be  little  more 
r.      The  generators,  owing 
,   ^j^^vi  oi  rotation,  are  very  much 
I  c<jrrespc»nding  slow -speed  machines 
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THfi     &UILDIMO    AND    ITS    SIT8. 

r.^  ybj  acres  of  land,  with 
I  the  Thames  and  on  Chelsea 
i.iuu  it-,  and  a  frontage  on    Lots 
-<:a,  of  824  ft.    There   are  two  bun- 
rod  and  twenty  concrete  piers  sunk  to  a  depth 
rvf    --  ft    n.  the  London  clay. 

ling  is  453*5  ft,  by  175  ft.,  and  140  ft. 
in  fiM^uL  uom  the  ground  floor  to  the  peak  of 
the  roof.  The  olfice  building  adjoining  on  the 
east,  measures  81  ft.  by  25  ft.,  and  will  have 
three  floors,  the  lower  of  which  forms  the 
machine  shops.  Tlie  main  building  will  have 
a  self-supporting  steel  frame  weighing  about 
5,800  tons.  There  will  be  four  chimneys,  each 
19  ft,  internal  diameter  and  275  ft,  high ;  the 
fauncbtious    for    these    chimneys    are    42  ft 

LOTS    ROAD 


square  and  34  ft.  6  in.  below    the  ground  floor 
level.     There  are  2,200  cubic  yards  of  concrete 

in  each  foundation. 

The  capacity  of  the  building  at  nonnai  load 
is  57,000  kilowatts.  On  this  basis  the  cubic  feet 
per  kilowatt  (including  office  building)  is  139, 
and  the  square  feet  per  kilowatt  is  i'36. 

The  steel  frame  of  the  build  ng  will  be  dosed 
m  with  brick  and  terra-cot  ta  ;  the  roof  and 
most  of  the  floors  wHl  be  concrete.  In  general 
details  the  building  will  be  considered  as  a 
factory  for  the  production  of  a  commodity, 
and  there  will  be  no  ornamental  features* 

BOILERS. 

jThe  south  side  of  the  building  wUl  contain 
eighty  water-tube  boilers  arranged  on  two 
stories,  a  novelty  so  far  as  traction  stations 
in  this  countr\^  are  concerned,  and  carried 
directly  on  the  steel  frame  of  the  building. 
Each  boiler  has  5,212  square  feet  of  hearing 
surface,  and  672  square  feet  of  sup»erheatiiig 
surface.  The  boilers  will  be  piped  in  groups 
of  eight,  each  group  supplying  the  steam 
for  one  electric  generating  set  and  one 
feed  pump»  there  being  no  steam  connections 
between  the  several  groups,  except  that  a 
supplemental  header  at  the  east  end  of  the 
building  is  connected  to  two  groups.  This 
header  suppUes  the  exciter  engines,  air  com- 
pressors, house  pump.  etc.  Chain  grate  stokers 
imder  each  boUer  have  83  square  feet  of  surface. 
Economisers  with  tubes  10  ft.  long,  and 
placed  wider  apart  than  the  usual  practice,  are 
grouped  behind  the  boilers,  with  the  customary 
by^pass  flues ;  1,540  square  feet  of  heating 
surface  is  provided  for  each  boiler. 

Boiler  feeders  are  placed  on  the  ground  floor, 
and  supply  ring  mains  on  both  the  boiler  room 
floors. 
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TRANSVfcRSfc  SECTION  THROCGH  ENGINE  AND  llOU^RK  ROOMS. 


MAIM     OENERATIMQ     SETS. 

These  consist  ol  a  horizontal  luibiiie  engine 
nmning  at  1.000  revoluticns  per  minute,  and 
a  thiee-phase  generator  wound  for  11,000  volts 
33i  cycles  ;  there  will  be  ten  such  sets  (sup- 
plied by  the  British  Westinghouse  Company), 
wit  floor  space  for  one  of  hall  the  size*  The 
normal  rating  of  each  generator  is  5,500  kilo- 
watts, but  they  will  carry  an  overload  of  50  per 
cent-  for  two  hours  at  practically  the  same 
ste  m  consumption  per  kilowatt  1  our. 

There  will  be  four  125-kilowatts.  125-volt 
steam-driven  exciter  sets  running  at  375  revolu* 
lions  per  minute. 

The  switchboard  (pro\4ded  by  the  British 
Thomson-Houston    Company)    is    carried    on 


ihree  gallery  tioors  extending  across  the  north 
side  of  the  engine-room,  with  returns  across 
the  east  end.  All  high-tension  switches  will  be 
motor  operated,  and  the  feeder  system  extending 
to  the  twenty-three  sub-stations  will  be  in 
duplicate.  A  line  a  mUe  long,  of  sLxty-four 
ducts  is  completed  to  carrv'  these  feeders  to  the 
nearest  point  on  the  District  I^ailway  at  EarKs 
Court,  where  they  will  diverge  to  the  various 
sub-stations.  The  current  used  at  the  pilot 
switchboard  will  be  low  pressure  from  a 
secondaiy  battery,  and  it  w411  work  the  motors 
at  the  main  board,  which  will  operate  the  main 
switches.  There  will  be  about  three  miles  of 
wires  about  the  switchboard. 

THE    CONDENSIMO    SYSTEM, 

This  consists .  of  vertical  condensers  each 
_^  with  15,000  square  feet  of  cooling 
surface  ;  these  are  located  in  j>its 
between  the  engine  foundations.  The 
circulating  w^ater  is  supplied  by  66-in* 
pipes  laid  to  the  edges  of  the  channel 
of  the  Thames,  Each  condenser  has 
a  20-in.  centrifugal  pump ;  the  duty 
of  this  pump  is  simply  to  overcome 
the  friction  of  the  pipes  as  the  system 
is  arranged  on  the  syphonic  principle  ;  the 
top  of  the  condensers  being  within  29  ft*  of 
minimum  low  tide,  and  the  circuit  is  closed* 
The  intake  and  discharge  mains  are  arranged 
for  reversible  t!ow. 

The  condensers  are  designed  to  work  on  the 
dry  vacuum  principle,  the  air  pump  and  the 
water  pump  being  separate.  All  the  condenser 
pumps  are  electrically  driven. 

FUEL    SUPPLY. 

Coal  will  be  received  on  hghters  in  a  tidal 

basin  at  the  east  end  o!  the  station,  or  by  rail 

at   an   unloading   point  of   the   West   London 

Extension   Railway   on  the   opposite   side   of 
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clothed  with  brick.  The  total  quantity  of 
steel  to  be  used  in  the  frame  is  about 
5,^00  tons.  It  was  supplied  by  Messrs, 
Hem,  Lehmaon  and  Co.*  Diisseldorf*  The 
Bntish  Westinghouse  Electric  and  Manutac- 
turing  Company  obtained  the  contract  for  the 
whole  Iramework  to  be  erected.  They  sublet 
the  supply  of  the  steel  work  to  the  German  firm, 
and  the  erec  tion  to  Messrs.  Mayoh  and  Haley.  The 
machinery  and  boilers  can  be  put  in  before  the 
brickwork  is  finished,  as  the  steel  frame  is 
absolutely  self-supporting,  and  canvas  sides  can 
be  supplied  if  necessary  until  the  brickwork 
is  finished. 

Tlie  contract  for  the  boilers  and  stokers  has 
been  given  to  Messrs.  Babcock  and  Wilcox. 
An  unusual  feature  in  traction  stations  in  this 
country  is  the  fact  that  the  boilers  are  to  occupy 
two  floors,  one  above  the  other.  The  contract 
lor  the  big  switchboard,  which  will  control  the 
supply  of  current  to  all  the  sub-stations  on  the 
District  and  its  associated  railwa>^  has  been 
let  to  the  British  Thomson-Houston  Company, 
while  Messrs.  J.  M*  Simpson  and  Co.  are  supply- 
ing the  condensers.  The  exciter  engines  are 
being  built  by  Messrs.  W\  H.  Allen  and  Co. 
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One  of  them  is  already  running  at  tlit-  tein- 
>rai*y  power  station  prf%ioiisly  referred  to, 
Ind  is  furnishing  light  for  the  contractors, 
driving  cranes,  working  an  air  compressor  for 
pneumatic  riveting,  etc.  There  wil!  be  four 
of  these  engines,  each  of  about  175  h,p..  and 
ich  driving  a  British  Thomson  -  Houston 
Inciter  dynamo.  This  plan'  will  be  sufficient 
to  furnish  exciting  current  for  the  fields  of  the 
ten  main  generators.  The  compressed  air 
Apparatus  has  !>een  5up]>lied  by  the  Consoli- 
pjated  Pneumatic  Tool  Company. 

An   interesting   travelling  electric  crane  W4is 

^erected      b^-     Messrs.    Jessop     and     Appleby, 

-ciccster.     It    is    of   exceptional    capacity,  as 

'it   is  capable   of  lifting  thirty- live    tons.     The 

crane   is   erected    close  to  the  siile  of  the  creek, 

id  it  is  used  for  lifting  material  and  machinery 

jlrom  the  barges  and  for  handling  these  things 

the  site.     It  can  lift    the  material  from  the 

es  and  deposit  it  on  platforms  10  ft.  al>nve 

in  the  power  station. 

In    regard    to    thi*    sub-stations,    the    actual 


positions  of  these  on  the  District  Railway 
are  as  follows  :  Whitechapel,  Mansion  House, 
Victoria,  South  Kensington,  Earl's  Court. 
Putney  Bridge,  Ravenscourt  Park,  Mill  Hill 
Park,  Hounslow,  Sudbury,  There  will  be 
a|j])roximately  twenty  sub-stations  for  the 
whole  system,  divided  up  l>etween  the  '*  tubes  * 
and  the  existing  District  Railway  lines 

The  high  tension  feeder  cables  come  from  the 
British  Insulated  and  Helsby  Cables,  Ltd.,  and 
the  stoneware  ducts  from  Doultonand  Co.,  Ltd. 
The  station  was  designed  by  Mr.  James  R. 
Chapman t  General  Manager  and  Chief  Engineer 
of  the  Underground  Electric  Railway  Company, 
and  Mr,  J.  W.  Towle  is  the  engineer  in-charge 
at  the  station. 

Though  the  tujwer  station  can  easily  l>e 
finished  long  liefore  most  of  the  new  railways 
will  be  ready,  every  effort  is  being  made  to 
I>ush  on  both  the  Inrilding  and  the  machinery, 
because  the  sooner  the  station  is  finished  the 
sooner  will  it  l>e  possible  to  work  the  District 
Railwav  itself  electricallv. 


i*}wtc  hvKihottatittFiy] 

THE  LATE  MR.  \V.  G,  MCMILLVX,  K.I.C,  F.C.S,, 
Secretary  of  the  Initjluleof  R'^.ttttMl  F.ncinccri. 


OBITUARY. 

^[^HE  su.ltkn  death  from  heart  failure  uf  Mr.  W.  G. 
A  McMillan  ha^  removed  one  of  the  best  -  known 
hgll^^.^s  in  tlie  electrical  w arid  of  the  metropolis,  It  was 
occasioiuilly  i>ur  i>rivilege  to  consult  the  late  Secretary 
of  the  Inslilntt-'  of  Elt'ctriciLl  En^ini^ers  on  matteri^  con- 
cermns  that  IkmIv,  and  at  such  times  one  hardly  knew 
whether  mo^t  to  admire  the  wonderful  grasp  of  detail, 
which  made  him  a  force,  profession  ally,  or  the  personal 
characteristics  of  the  man. 

It  was  impn^sitile  to  be  long  in  Mr,  McMillan's 
company  without  discovenng  that  he  was  essenlially  a 
worker.  With  cjuiet  deliberation  and  unfailing  courtesy 
he  seemed  to  carry  in  his  own  iH?rs<jnahty  the  ver>'  life  of 
the  institution,  wiiosc  mteresls  he  had  s<j  much  at  heart. 
He  was  a  man  to  whom  those  in  search  of  information 
appealed  with  conlidence,  and  rarely,  if  ever,  were  they 
sent  empty  away. 

His  indefatigable  exertions  on  behalf  of  the  members 
who  joined  the  Italian  trip  are  still  Iresh  m  mintl.  and 
httle  did  wetlimk.  when  Mr.  McMillan  Ci>nducled  us  over 
the  new  premises  of  the  fnstitiile  shortly  afterwards, 
that  his  usefid  work  would  so  quickly  come  to  an  end. 

Rnrn  in  i.^^jii,  Mr.  McMillan  was  educated  at  King's 
Ctillese  SchtM^)!,  and  subsequently  at  Kind's  College, 
where  he  ultimately  joined  the  stall  Appointed  by 
the  Indian  Government  in  1.S8S  as  chemist  and  metal- 
lurgist to  the  Cossipore  Ordnance  Factone=i,  near  Cal- 
cutta :  he  also  acted  as  Examiner  in  Chemistry'  to  the 
T'mversity  of  Calcutta.  During  the  lime  which  elapsed 
between  his  return  from  India  and  his  acceptance  in  1897 
of  the  post  of  Secretary  to  the  InstitutKin  of  Electrical 
Engineers,  he  tume*l  his  attention  more  particularly  to 
the  literature  of  electrometallurgy  with  conspicuous 
success.  He  was  an  alvstractor  of  the  Stjciety  of 
Chemical  Industry,  a  Fellow  of  tfie  Chemical  Society 
and  of  the  Institute  of  Chemistry,  a  member  of  the 
Institution  of  Mining  and  MetalhirK>'.  and  in  t^gj  he 
was  electeti  Vice-President  of  the  South  StafTordshire 
Institute  of  Iron  and  Steel  Work^*  Managers. 


The  third  of  a  series  of  articles  describing  prominent  technical  institutions  at  home  and 
abroad.  The  Massachusetts  Institute  of  Technology  was  dealt  with  in  the  January  number  of 
Page's  Magazine,  and  in  the  February  issue  a  description  of  the  Birmingham  University  was 
commenced.  rhe  author  will  conclude  his  remarks  on  this  well-known  centre  of  technical 
education  in  our  April  issue. — Ed.         

II. — The  Birmingham  University. 

BY 

C.   ALFRED   SMITH,    B.Sc,   A.M.I.E.E. 


Part  II. 


THE    FOUNDRY    AND    FORQE. 


E  mentioned  in  the 
previous  article 
that  there  are  two 
buildings  adjacent 
to  the  power 
station.  Of  these, 
one  is  divided  into 
the  foundry  and 
the  smithery.  The 
other  is  devoted  to 
metallurgical  work. 
The  dimensions  of 
the  building  for  a  section  of  the  practical  part 
of  the  engineer  student's  training  is  loo  ft. 
by  25  ft.  and  in  height  about  17  ft.  It  is  a 
rectangular  shaped  building,  with  a  dividing 
wall  across  the  middle,  leaving  each  shop  50  ft. 
by  25  ft.  The  equipment  of  the  smithery  will 
consist  of  twelve  fires,  and  a  motor-driven 
3-cwt.  power  hammer  fitted  by  Messrs. 
Thwaites  Bros.,  of  Manchester.  In  the  foundry 
there  will  be  a  2-ton  cupola  and  brass-melting 
furnace,  core  stoves  and  an  overhead  crane, 
'^he  building  is  quite  finished,  and  the  students 
A^ill  shortly  be  at  work  in  it. 

THE     MAIN     BUILDINOS. 

Interesting  as  the  equipment  and  construction 
of  these  three  auxiliary  buildings  undoubtedly 
are,  they  pale  into  insignificance  beside  the 
huge  laboratories  and  workshops  which  will 
form  what  is  always  called  the  *'  main  build- 


ings.*' The  general  arrangement  of  these  build- 
ings may  be  seen  from  the  illustrations.  The 
magnitude  of  the  scheme  is  probably  not  realised 
even  in  Birmingham  itself,  where  the  keenest 
interest  is  naturally  taken  in  the  new  Uni- 
versity. When  it  is  remembered  that  the  work 
and  equipment  of  the  buildings,  already  in  hand, 
will  cost  almost  half  a  million  pounds,  and  that 
the  maintenance,  rates,  and  salaries  of  the  staff, 
when  once  these  buildings  are  completed — the 
probable  time  being  next  October — ^will  probably 
be  about  or  beyond  £10,000  a  year,  some  idea  of 
the  effect  of  this  great  outlay  may  be  obtained. 
It  is  true  that  at  present  only  foiu-  blocks  are 
being  built,  the  ultimate  idea  is  to  have  ten 
blocks  which  it  is  estimated  will  cost  upwards  of 
a  million  pounds  to  build.  The  time  for  this  to 
take  place  will,  of  course,  depend  solely  upon 
financial  considerations.  However,  the  work  in 
hand  is  large  enough  to  overshadow  anything 
else  yet  attempted  in  this  country,  although  it 
is  true  that  there  are  universities  in  America 
which  are  built  on  the  same  magnitude.  The 
most  imposing  portion  will  be  the  central  hall, 
which  is  150  ft.  by  75  ft.,  and  will  be  used  for 
great  occasions,  such  as  degree  congregations 
and  other  public  functions.  Under  this  great 
hall  there  are  the  dining-rooms  and  kitchens 
for  the  students  and  staff. 

When  facing  the  great  hall,  the  two  blocks 
on  the  right  are  those  for  engineering  students. 
In  one  of  them  there  will  be  the  electrical 
laboratory,  115  ft.  by  50  ft.,  and  at  the  end  of 
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the  block  will  be  the  hydraulic  laboratory, 
42  ft.  by  no  ft.  There  will  also  be  a  large 
strength  of  materials  laboratory  for  testing 
iron  and  steel.  The  general  equipment  of 
these  are  already  decided  upon,  but  as  the 
contracts  have  not  yet  been  let  it  is  not 
possible  to  give  a  detailed  description. 

In  the  adjacent  block  there  will  be  the  hall  of 
machines,  the  dimensions  of  which  are  115  ft. 
by  50  ft.  In  the  old  buildings  at  Edmund 
Street  there  are  some  fine  specimens  of  up-to- 
date  machinery  ;  and  the  students  there  have 
turned  out,  among  other  work,  during  the  past 
year,  half  a  dozen  lathes,  and  some  motor-driven 
three  throw  pumps.  This  machinery  will  be 
moved  out  to  Bournbrook  shortly,  and  will  be 
largely  added  to.  Mention  should  also  be  made 
of  the  spacious  drawing  office,  which  will 
accommodate  at  least  100  students  at  one  time. 
There  will  also  be  a  special  room  for  taking 
blue  prints,  which  work  the  students  will  have 
to  do  for  themselves. 


A    FOUR    YKARS*    COURSE. 

It  cannot  be  denied  that  the  engineering 
course  at  Birmingham  is  a  great  experiment. 
It  more  nearly  resembles  the  curriculum  which 
the  Admiralty  have  had  in  operation  for  the 
last  fifteen  years  at  Keyham  College,  Devonport, 
than  any  other  training  institution  in  England. 
It  is  based  distinctly  on  opposite  lines  to  that 
of  the  advocates  of  the  "  sandwich  system," 
for  it  offers  to  teach  the  engineering  student  both 
theory  and  practice  at  the  University.  Its  only 
weakness  lies  in  the  fact  that,  whereas  the 
Admiralty  trained  engineer  is  brought  fully  into 
contact  with  the  men  in  the  shops,  the  Bir- 
mingham graduate  will  need  yet  another  year, 
possibly  as  an  improver  at  a  small  wage,  in  the 
shops  in  order  to  study  that  complex  character, 
the  British  working  man. 

For  the  first  two  years  all  the  engineering 
undergraduates  take  the  same  subjects.  Great 
attention  is  given  to  mathematics,  physics, 
chemistry  and  mechanical  drawing.  Elementary 
descriptive  lectures  in  mechanical,  civil  and 
electrical  engineering  are  also  given.  In  the 
third  and  fourth  years  the  student  specialises 
in  one  of  the  above  branches,  and  those  who 
successfully    pass    all    their   examinations    are. 


at  the  end  of  the  four  years,  entitled  to  the 
degree  of  Bachelor  of  Science  in  engineering. 
In  the  later  part  of  the  course  attention  is 
directed  to  experimental  work  in  the  engineering 
laboratories,  which  are  fitted  with  the  most 
modem  appliances.  The  strength  of  materials 
laboratory  contains  a  50-ton  testing  machine, 
a  torsion  testing  machine,  and  a  cement  testing 
plant.  Hydraulic  tanks  are  also  provided  for 
the  investigation  of  the  laws  governing  the 
flow  of  water  through  pipes  and  orifices.  There 
is  also  a  journal  testing  machine.  The  new 
power  station  at  Bournbrook  constitutes  the 
heat  engine  laboratory.  The  electrical  engi- 
neering laboratory  is  provided  with  appliances 
for  all  classes  of  electrical  testing  work.  There 
are  a  large  number  of  small  motors,  continuous 
current,  single,  two  and  three-phase  machine^, 
upon  which  the  students  perform  tests.  There 
is  also  a  7j-kilowatt  Westinghouse  rotary 
converter.  A  photo-metric  gallery  provides  for 
arc  and  glow  lamp  testing,  and  a  separate  room 
is  reserved  for  standardising  of  instruments, 
testing  of  insulation,  magnetic  qualities,  etc. 
There  are  a  large  number  of  the  best  known 
modern  types  of  switchboard  and  other  instru- 
ments. 

Great  attention  is  given  to  drawing  office 
work  in  all  three  branches  of  engineering.  In 
the  third  and  fourth  years  all  the  time  is  devoted 
to  design  work. 

The  engineering  students — in  accordance  with 
the  degree  syllabus  and  their  own  discretion — 
attend  courses  of  lectures  in  metallurgy,  minini^, 
geology  and  commerce.  This  later  faculty  is  a 
disinctive  feature  of  the  University  and  seems 
to  be  flourishing  greatly.  Some  of  the  students 
have  also  been  known  to  find  time  to  attend 
lectures  in  modem  languages. 

A  tribute  should  be  paid  to  the  valuab It- 
work  done  by  the  University  Engineeriui; 
Society  which,  during  the  past  two  years,  ha> 
been  completely  re-organised.  Papers  are  read, 
debates  held,  and  works  visited  under  its 
auspices,  and  there  is  pubhshed  in  connection 
with  it  a  "  University  Engineering  Journal  "  for 
printing  full  reports  of  the  meetings. 

The  detailed  equipment  of  the  mining  and 
metallurgical  sections  will  be  dealt  with  in  a 
later  article. 

(To  be  continued,) 


EDGAR    SMART. 

A  new  type  of  stamp  mill  has  recently  underj^one  a  thoroughly  practical  trial,  under  normal 
working  conditions,  at  the  Meyer  and  Charlton  Mine  in  Johannesburg.  The  results  obtained 
constitute  such  a  marked  advance  on  existing  practice,  that  a  description  of  the  principal 
features  of  the  improved  stamp  operating  mechanism  cannot  fail  to  be  of  interest.  The  machine 
has  been  carefully  and  thoughtfully  worked  out  in  all  its  details,  and,  apart  from  its  interest  as 
a  crushing  mill,  it  is  of  considerable  interest  as  a  study  in  applied  mechanics. — Ed. 


N  a  previous  article  on  ore 
milling,*  it  was  stated  that 
the  practical  limits  of  speed 
for  a  gravitation  battery 
of  the  ordinary  type  were 
about  95  drops  per  minute 
for  a  9-in.  drop,  or  loo 
drops  at  6  in.  Reference 
was  also  made  to  some  modified  forms  of  stamp 
mechanism,  which  aimed  at  increasing  the 
velocity  of  fall.  An  increase  in  the  numi)cr  of 
drops  per  minute,  as  well  as  in  the  energy  of 
each  blow,  has  been  achieved  by  steam  and 
pneumatic  stamj^s,  of  which  latter  the  Husband 
stamp  is  a  well-known  type,  but  neither  of 
these  forms  has  so  far  come  into  general  use. 

The  battery  about  to  be  descril:)ed  differs 
from  those  mentioned  above  in  that  its  object 
is  not  to  accelerate  the  fall  of  the  stamp,  but 
to  obtain  a  greater  rapidity  of  action  by  means 
of  a  quicker  lifi.  Therefore,  although  the  cam 
is  dispensed  with,  the  machine  is  purely  a 
gravitation  battery,  and,  so  far  as  the  blow 
on  the  ore  is  concerned,  it  in  no  way  differs 
from  the  ordinary  type  except  that  the  stamps 
are  of  greater  weight. 

The  invention  is  due,  in  the  tirst  i)lace,  to 
Mr.  D.  B.  Morison,  the  well-known  marine 
engineer  and  managing  director  of  Kichardsons, 
Westgarth  and  Co.,  Ltd.,  of  HartlejxK)! ;  but  in 
working  out  the  details  he   has  had  the  valu- 
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able  assistance  of  Mr.  D.  A.  Bremner,  the 
managing  director  of  the  High-Speed  Stamp 
Company,  who  personally  sui>erintended  the  trial 
of  the  new  stamps  at  the  Meyer  and  Charlton 
mine.  Mr.  Bremner  has  not  only  placed  a  large 
quantity  of  information  concerning  the  machine 
at  the  author's  disposal,  but  has  also  afforded 
every  facility  for  the  personal  examination 
of  I  the  mill  and  its  work,  which  is  necessary  in 
forming  an  indei)endent  opinion  of  its  merits. 

CHIEF    POINT    AQAIN8T    THE    CAM. 

The  mill  in  its  present  form  is  the  outcome 
of  a  practical  trial  of  an  earlier  form  and  of  more 
than  five  years'  ex])erimental  work  on  a  large 
scale  by  Messrs.  Morison  and  Bremner,  who 
have,  during  that  time,  carried  out  a  number 
of  systematic  tests  in  crushing  with  cam  stamps, 
as  well  as  with  the  high-si)eed  battery.  They 
have  pointed  out  in  communications  to  engineer- 
ing societies,  certain  disadvantages  inherent  in 
the  cam  system,  and  which  they  have  en- 
deavoured to  avoid  in  the  new  design.  Of  the 
various  objections  raised  by  them,  the  following 
appears  to  be  the  most  serious  and  the  most 
valid : — 

The  vertical  motion  of  an  involute  cam, 
turning  at  a  uniform  velocity,  is  uniform  through- 
out the  lift,  so  that  at  the  pick-up  point  the 
cam  endeavours  to  lift  the  stamp  immediately 
at  full  speed  ;  but  this  is  imjxjssible  because 
the  stamp,  being  at  rest,  cannot  instantaneously 
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acquire  the  velocity  of  the  cam.  It  is  certain, 
therefore,  that  the  motion  of  that  part  of  the 
cam  face,  which  is  in  contact  with  the  tappet, 
must  be  retarded  at  the  moment  of  impact. 
This  involves  either  the  yielding  of  the  cam  by 
bending  or  a  local  twisting  of  the  cam  shaft 
at  each  pick  up.,  or,  more  probably,  both  of 
these  effects  together. 

This  objection  is,  of  course,  more  theoretical 
than  practical  as  regards  cam  stamj)s  working 
under  the  conditions  usual  at  the  present  time, 
for  experience  has  abundantly  proved  that  there 
is  no  difficulty  in  providing  the  necessary 
strength  to  bear  these  strains,  large  as  they 
undoubtedly  are.  The  importance  of  the  point 
raised  is  in  relation  to  the  question  of  increasing 
the  present  limits  of  speed,  because  the  objection- 
able strains  above  referred  to,  increase  as  the 
square  of  the  cam  velocity.  As  a  mere  matter  of 
geometry,  increased  speed  can  be  obtained  by 
placing  the  stems  farther  from  the  cam  shaft, 
so  that  the  radius  of  the  generating  circle  of 
the  involute  is  larger,  and  the  angle  of  rotation 
required  for  a  given  lift  is  consequently  reduced. 
The  same  result  can  also  be  obtained  in  other 
ways,  but  in  whatever  way  the  vertical  velocity 
is  increased,  the  stresses  on  cams  and  shaft 
will  be  correspondingly  intensified  at  the 
moment  of  pick  up,  and  this  may  therefore 
be  fairly  considered  as  one  of  the  chief  factors 
which  hmit  the  possible  speed  of  cam-driven 
stamps. 

The  discussion  of  this  matter  leads  to  a  clear 
understanding  of  one  desirable  feature  in  a 
high-speed  mill,  namely,  the  gradual  imparting 
of  motion  to  the  stamp.  This,  again,  leads  to 
the  idea  of  an  elastic  cushion  between  stamp 
and  lifting  mechanism,  which  is  only  imperfectly 
provided  in  the  ordinary  battery  by  the  yielding 
of  the  cam  shaft  and  framing,  which  has  already 
been  mentioned. 

THE    LIFTING    MECHANISM. 

In  describing  the  new  battery,  it  will  be  con- 
venient to  commence  with  the  most  novel  and 
essential  feature,  namely,  the  device  for  picking 
up  the  stamp  by  means  of  a  cylinder  and  piston, 
as  shown  in  fig.  i.  This  figure  differs  slightly 
from  the  working  drawing  from  which  it  was 
derived,  in  that  all  the  parts  necessary  to  the 
explanation  of  the  action  are  shown  in  one 
sectional  plan,  whereas  in  the  machine  itself 
the  various  passages  for  air  and  water  are 
distributed  round  the  cylinder  casting. 

The  cylinder  a  recij)rocates  vertically,  being 
actuated  by  a  crank  and  connecting  rod,  placed 
above  it.  A  top  cover,  b,  carries  the  pin,  c, 
of  the  connecting  rod.     At  the  bottom  of  the 


cylinder  there  is  a  packed  gland,  d,  through 
which  the  piston-rod,  ^,  passes.  A  port,  /, 
in  the  side  of  the  cylinder  communicates  with 
an  annular  water  chamber,  g,  formed  in  the 
casting.  Water  is  supplied  to  the  chamber  by 
the  pii^e,  /r,  and  overflows  through  the  hole,  /, 
to  the  escaj^e  pipe,  k.  The  plain  plug  piston, 
/,  which  has  no  packing,  is  hollowed  out  to 
form  an  air  vessel,  m,  and  it  has  a  central  passage 
through  it  from  n  to  0,  The  size  of  the  opening 
at  0  can  be  varied  when  desired  by  the  substitu- 
tion of  another  vent  plug,  />,  with  a  larger  or 
smaller  hole.  This  change  can  be  made  through 
the  ])ort  door,  q,  A  screwed  plug  valve,  r,  is 
provided  for  draining  all  the  water  from  the 
cylinder  when  necessary.  There  are  openings, 
s  s,  at  the  top  of  the  cylinder,  communicating 
with  the  water  jacket  to  allow  the  free  transfer 
of  air  inwards  or  outwards  according  to  the 
relative  motion  of  piston  and  cylinder. 

THE    LIFT    AND    DROP. 

Assuming  that  the  stamp  is  resting  upon  the 
ore  in  the  mortar  box,  and  that  the  piston  is 
therefore  momentarily  at  rest,  the  cycle  of 
operations  is  as  follows  : — 

The  cylinder  completes  its  downward  travel, 
and  reaches  the  bottom  of  its  stroke  as  shown 
in  fig.  2.  The  port,  /,  then  being  open,  the 
water  can  flow  from  the  annular  chamber,  g, 
into  the  lower  part  of  the  cylinder,  thus  filling 
the  whole  space  below  the  piston.  It  is  evident 
that  when  the  water  level  rises  to  the  lower 
end,  ;/,  of  the  vent,  the  air  in  the  vessel,  fw,  is 
trapi^ed.  When  the  cylinder  begins  to  rise,  a 
small  portion  of  the  water  is  forced  back  through 
the  ])ort,  which  is,  however,  being  rapidly 
closed,  so  that  the  pressure  inside  the  cylinder 
quickly  but  gradually  increases,  and  the  trapped 
air  is  compressed,  until  the  pressure  is  sufficient 
to  overcome  the  weight  of  the  stamp,  which 
must  then  begin  to  rise.  But,  owing  to  its 
inertia,  the  stamp  does  not  at  once  acquire  the 
full  velocity  of  the  cylinder  :  the  air  cushion 
on  which  it  actually  rests  prevents  by  its  elas- 
ticity any  excessive  strains  in  the  mechanism, 
and  the  internal  i)ressure  continues  to  increase 
until  piston  and  cylinder  are  moving  upward 
together  at  the  same  rate.  This  state  of  things 
is  shown  in  fig.  3.  From  the  high-speed  point 
of  view,  this  gradual  pick  up  is  of  the  utmost 
importance  as  it  allows  of  a  very  rapid  hft 
without  developing  large  initial  stresses. 

The  cylinder  velocity  increases  till  about  the 
middle  of  its  upward  stroke,  and  then  gradually 
decreases.  The  acquired  momentum  of  the 
stamp,  and  the  expansion  of  the  air  beneath 
the  piston,  then  carry  the  latter  upwards  faster 
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than  the  cyHnder,  which,  indeed,  begins  to 
descend  before  the  stamp  has  reached  the  top 
of  its  stroke.  (See  figs.  4  and  5.)  By  this  time, 
therefore,  the  jx)rt,  /,  is  ojxrn,  and  during  the 
first  portion  of  the  down  stroke  it  continues  to 
open  still  more,  as  in  fig.  0.  because  the  cylinder 
is  moving  more  quickly  than  the  piston.  To- 
wards the  end  of  the  drop,  however,  the  port 
is  j)artly  closed  again,  because  the  speed  of 
^H  the  cylinder  has  somewhat  decreased,  while  that 
l_r|  of  the  stamp  has  been  continually  accelerated 
—  by  gravity.  Fig.  7  shows  the  jx)sition  when 
the  stamp  is  just  down,  and  the  further  descent 
of  the  cylinder  again  increases  the  port  ojiening 
until  the  conditions  shouTi  in  fig.  2  are  again 
reached,  and  the  cycle  of  oj^rations  is  thus 
completed. 

With  regard  to  any  j^xjssible  retardation  ot 
the  falling  stamp,  by  friction  or  other\vise.  it 
has  l)een  shown  by  indicator  diagrams  obtained 
from  the  stamps  themselves  while  working, 
that  the  total  acceleration  is  somewhat  greater 
than  the  total  retardation,  or,  in  other  words, 
that  the  fall  is  a  little  more  rapid  than  it  would 
be  if  due  to  gravity  alone.  But  this  is  merely 
a  side  issue,  and  does  not  form  a  part  of  the 
intention  of  the  design.  It  may  be  remarked, 
in  passing,  that  although  the  vertical  motion 
of  lx)th  piston  and  cylinder  is  about  8  in., 
yet  the  relative  motion  Ixnween  the  two  is  not 
more  than  i  J  in. 

When  the  drain  plug,  r,  is  oj)ened  the  cylinder 
continues  to  reciprocate,  but  the  lift  of  the 
stamp  diminishes  at  each  stroke  until  no  water 
remains  in  the  cylinder,  when,  of  course,  the 
stamp  comes  to  rest.  When  the  plug  is  screwed 
up.  the  stamp  rises  again  with  an  increased 
lift  at  each  stroke  (as  the  water  accumulates  in 
the  cylinder  and  annular  chamber)  until  the 
normal  drop  is  attained. 

LIMITATIONS    OF    8PCKD. 

As  the  fall  of  the  stamp  is  due  to  gravity,  it 
is  evident  that  the  time  occupied  by  each  drop 
is  })ractically  constant,  whatever  the  sj-ieed  of 
lift  may  be.  Therefore  if  the  cylinder  is  recipro- 
cated very  rapidly,  it  will  close  the  port  and 
begin  to  lift  the  stamp  l>efore  the  latter  has 
comi)leted  its  descent,  and  instead  of  the  shoe 
falling  uixjn  the  ore,  the  piston  will  fall  on  the 
air  cushion.  For  a  mill  designed  to  run  at 
12O  droj>s  per  minute,  the  admissible  increase 
of  speed,  without  ill  effects,  is  up  to,  say,  134 
drops.  When  the  sj)eed  is  reduced,  the  effect 
is  to  lessen  the  height  of  lift,  so  that 
variation  in  this  direction  is  also  limited  on 
account  of  the  consequent  reduction  in  crushing 
capacity. 
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CIRCULATION    OF    WATER. 

The  water  is  supplied  to  the  cyhnders  from 
a  small  tank  above  the  battery,  whence  it 
})asses  through  a  channel  formed  in  one  of  the 
castings  of  the  upper  frame  to  a  small  fixed 
pipe  which  projects  down  into  the  pipe,  /z, 
shown  in  fig.  i,  on  the  top  of  the  cylinder.  From 
the  annular  chamber  the  water  overflows  through 
the  opening,  ;*,  to  the  pii>e,  k,  which  projects 
down  into  a  fixed  pipe  of  larger  diameter, 
which  carries  the  water  to  another  channel 
formed  in  the  frame,  whence  it  passes  to  a  small 
pump,  which  returns  it  to  the  tank.  Thus,  a 
slow  but  continuous  circulation  is  maintained 
in  such  a  manner  as  to  continually  aerate  the 
water,  to  carry  off  the  small  amount  of  heat 
developed  by  the  cushioning  action,  and  to 
maintain  a  sufficient  quantity  at  all  times  in  the 
cylinder.  A  lubricant  is  mixed  with  the  water 
to  minimise  friction  and  to  obviate  corrosion. 
In  each  of  the  telescopic  pipes  above  mentioned, 
the  inner  and  outer  tubes  do  not  actually 
touch  each  other,  and  therefore  no  wear  or 
friction  results  from  their  relative  motion. 

ADJUSTMENT    FOR   WEAR    OF   SHOES    AND     DIES. 

For  this  purpose  the  arrangement  shown  in 
fig.  8  has  been  designed.  The  lower,  tapered 
end  of  the  piston  rod.  t\  is  cottered  into  a 
sleeve,  s,  about  30  in.  long,  which  also  fits  on 
to  the  top  end  of  the  stem,  /,  and  when  in  its 
lowest  position  abuts  against  a  collar  forged 
on  the  latter.  The  stem  is  held  in  the  sleeve 
by  a  gib  and  keys,  in  the  same  way  that  the 
tappets  are  fixed  to  the  stems  in  an  ordinary 
battery.    The    distance    from    shoe    to   piston 


can,  therefore,  be  suitably  adjusted  by  slipping 
the  sleeve  uj)  or  down  on  the  stem  and  keying 
it  in  the  required  jx^sition. 

COMPENSATION   FOR   LOSS  OF  SHOE  WEIGHT. 

For  the  jnirpose  of  combining  the  alx)ve 
mentioned  adjustment  with  compensation  for 
loss  of  shoe  weight,  a  number  of  washers  are 
provided,  each  i  in.  thick,  and  shaped  like  a 
horseshoe,  with  the  free  ends  turned  down  to 
lock  into  notches  in  the  washer  beneath.  Wlien 
the  combined  wear  of  a  shoe  and  die  amounts 
to  about  half  an  inch,  the  stamp  is  stopped, 
the  keys  slackened,  the  sleeve  raised  with  a 
crowbar,  and  a  washer  slipped  in  between  the 
llange  of  the  sleeve  and  the  collar  of  the  stem. 
Thf  sleeve  is  then  dropi)ed  on  to  the  washer, 
and  the  keys  are  tightened  up.  The  insertion 
of  the  washers  between  the  sleeve  and  stem 
flanges  also  j^revents  all  chance  of  derangement 
through  slipjiing  of  the  stem  within  the  sleeve. 
This  simple  means  of  comjiensating  for  the 
loss  of  shoe  weight  enables  the  weight,  and 
therefore  the  crushing  power,  of  the  stamp 
to  be  maintained  practically  constant  throughout 
tlie  life  of  the  shoe.  The  sleeves  also  allow 
of  an  alteration  of  the  droj)  within  certain 
limits  when  recjuired.  for  by  lengthening  the 
distance  between  shoe  lace  and  j^iston,  the 
latter  is  raised  relatively  to  the  cylinder,  so 
that  the  })ick-up  of  the  stamp  occurs  later  in 
the  stroke,  and  the  total  rise  and  drop  are 
lessened. 

STAMP    ROTATION. 

It  is  well  known  that  in  an  ordinary  battery 
the  cam  acting  on  one  side  only  of  the  tappet 
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imparts  a  more  or  less  regular  rotation  to  the 
stamp  during  each  hft.  In  disjiensing  with 
the  cam,  therefore,  it  becomes  necessary  to 
j)rovide  some  other  means  for  obtaining  a 
similar  slow  rotation  to  secure,  as  far  as  possible, 
uniform  wear  of  the  faces  of  the  shoes  and  dies. 

After  experimenting  with  several  devices,  the 
following  ingenious  but  simple  arrangement  has 
l^ren  adopted,  which  is  shown  in  fig.  i) : — 

A  \'-groove  is  turned  in  the  bottom  flange 
of  the  sleeve.  (.',  which  is  consequently  a  horizontal 


FIG.    8. 

Sliowing  pMon  rod.  c.  adjusting  sleeve,  s,  stamp  stem,  t, 
and  guide  blc  cks,  u. 


\*-pulley.  About  four  feet  away  from  this,  at 
the  back  of  the  mill,  there  is  a  vertical  V-pulley 
rigidly  attached  to  a  ratchet  wheel,  b,  and  carried 
on  a  pin,  r,  at  the  end  of  one  arm  of  a  bell  crank 
lever,  d,  whose  other  end,  ^,  carries  a  weight,  /.  A 
short  roj)e  belt,  g,  connects  the  two  pulleys,  and  is 
kept  at  a  constant  tension  by  the  aforesaid 
weight.  The  levers  for  five  stamps  are 'pivoted 
on  one  shaft,  //,  common  to  them  all.  A  weighted 
pawl. /.engages  with  each  ratchet  wheel,  so  that 
the  vertical  pulley  is  locked  against  rotation  in 
one  direction,  but  can  turn  freely  in  the  other 
direction. 

Considering  now  the  two  halves  of  the  rop)e, 
marked  ;/  and  o,  it  is  obvious  that  as  the  stamp 
falls,  the  lower  part,  «,  will  be  slackened,  and 
the  upper  part,  o,  will  be  pulled  towards  the 
stem,  thus  tending  to  turn  the  vertical  pulley 
in  the  direction  of  the  arrow.  The  ratchet  and 
pawl  l>eing  arranged  to  allow  of  its  motion  in 
this  direction,  the  vertical  pulley  will  therefore 
be  turned  through  a  small  angle.  When  the 
stamp  ascends  the  upper  part,  o.  of  the  roj)e 
is  slackened,  and  the  lower  part  pulled.  As 
the  vertical  pulley  is  locked  by  the  pawl  against 
motion  in  this  direction,  the  altered  tensions 
in  the  two  parts  of  the  rope  adjust  themselves 
by  rotating  the  horizontal  pulley,  and  with  it, 
of  course,  the  sleeve  and  the  stamp. 

According  to  the  direction  of  the  teeth  of 
the  ratchet  wheel,  the  rotation  of  the  stamp 
can  therefore  be  effected  either  during  its  rise 
or  its  fall.  In  practice,  the  former  is  preferred 
because  it  diminishes  the  frictional  resistance 
during  the  lift. 

This  gear  is  placed  behind  the  stamps  under 
the  platform,  which  gives  access  to  the  cylinders. 
The  ropes  of  the  turning  gear  can  be  clearly 
seen  on  the  sleeves  in  fig.  8.  In  future  it  is 
proix)sed  to  use  chains. 

THE    CRANK    SHAFT    AND    UPPBR    FRAME. 

In  this  particular  mill  the  five  cranks  have 
a  throw  of  4  in.,  and  are  so  arranged  that  the 
stamps  drop  in  the  order,  i,  3,  5,  2,  4.  The 
shaft  can,  of  course,  be  designed  for  any  order 
of  drop,  in  the  first  instance,  but  this  is  after- 
wards unalterable.  There  is  a  bearing  between 
each  two  cranks,  as  well  as  one  at  each  end, 
thus  making  seven  in  all.  and  securing  great 
rigidity,  and  adequate  bearing  surfaces.  The 
bearings  form  part  of  a  cast  iron  entablature, 
which  is  placed  on  the  top  of  the  batter^'  frame, 
and  bolted  to  two  beams,  which,  in  turn,  are 
bolted  to  the  king  posts.  The  entablature  and 
shaft  are  shown  in  fig.  10. 

The  centre  line  of  the  shaft  is  placed  3tin. 
in  front  of  the  centre  line  of  the  stamps,  in  order 


A  High-Speed  Gravitation   Stamp   Mill. 


23> 


Fid.     9.      METHOD    OK    StCl'KIXG    STAMl*    ROTATION. 


that  the  connecting  rod  may  be  acting  vertically 
during  the  loaded  up  stroke  of  the  cylinder. 
This  is,  of  course,  only  strictly  true  at  one  i)oint 
of  the  stroke,  but  the  arrangement  ensures  that 
the  angular  thrust  against  the  cylinder  guides 
shall  be  exerted  chiefly  during  the  down 
stroke  when  the  cylinder  is  running  free  of  any 
load. 

As  the  five  cylinders  and  connecting 
rods  practically  balance  each  other,  no 
power  is  expended  in  raising  any  weight 
which  does  not  contribute  to  the  blow  of  the 
stamp. 

A  cast  iron  frame  is  bolted  to  the  underside 
of  the  entablature  at  each  end  of  it.  These 
frames  are  connected  by  upper  and  lower  cast 
iron  beams,  to  which  the  vertical  guide  rods 
of  the  cylinders  are  fixed.  Thus,  the  whole 
of  the  lifting  mechanism  is  contained  in  one 
rigid  metal  structure,  quite  indejxMident  of 
the  timber  framing,  so  that  no  unex})ecte(l 
stresses  due  to  the  warping  of  the  latter  can 
occur.  For  the  purpose  of  comparison  with 
a  cam  battery,  the  mill  may  therefore  Ix)  con- 
sidered as  consisting  of  three  parts,  viz.  : 
(i)  The  self-contained  lifting  machine  (including 
crank  shaft,  connecting  rods,  and  cylinders). 
which  corresponds  to  the  cam  shaft  and  cams 
of  the  ordinary  mill.  (2)  The  piston,  piston 
rod,  sleeve,  and  washers,  which  take  the  j^lace 
of  the  tappet.  And  (3)  the  stem,  head,  shoe, 
die,  mortar  box,  and  timl:)er  framing  common  to 
both  systems. 


8TEM8,    HEADS,    ETC. 

The  stem  only  differs  from  that  of  a  cam 
driven  stamp  in  its  larger  diameter,  decreased 
length,  and  in  the  forged  collar  previously 
mentioned,  which  abuts  against  the  lower  end 
of  the  adjusting  sleeve.  Its  lower  end  is  tapered, 
and  fits  into  a  conical  hole  in  the  head  in  the 
ordinary  manner.  The  head  and  shoe  are  not 
only  heavier  than  usual,  but  also  of  larger 
diameter,  so  that  the  area  of  the  shoe  and  die 
are  increased  in  proportion  to  the  total  weight 
of  the  stamj).  The  force  of  impact  per  unit  of 
surface  is,  therefore,  approximately  equal  to 
that  of  an  ordinary  1,150-lb.  stam]\  The  actual 
diameter  in  this  case  is  11  in.,  instead  of  the 
usual  ()  in.,  and  the  stamps  are  spaced  at  12-in. 
centres  instead  of  10  in.  The  heads,  shoes,  and 
dies  are  seen  in  })Osition  in  fi^,  11,  and  an 
ordinary  shoe  is  shown  standing  on  the  plate 
at  the  righl-hand  side  of  the  mortar  l>ox. 

MINOR     DETAILS. 

The  })r()j)ping-up  gear  deserves  a  word  of 
notice  in  order  to  j^oint  out  a  difference  caused 
by  the  absence  of  the  cam.  In  an  ordinary 
battery  thu  stamj)  must  be  lifted  higher  than 
its  normal  lift,  so  that  the  finger  can  hold  the 
tapiH't  clear  of  the  still-revolving  cam.  With 
the  new  battery  the  stamp  merely  requires  to 
be  held  at  or  near  the  top  of  its  stroke.  This  is 
accomplished  by  means  of  short  forged  steel 
fingers  pivoted  on  pins  carried  in  brackets 
mounted  upon  an  I  beam,  which  is  bolted  to 
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the  back  of  the  king  jwsts.  These  lingers  engage 
with  the  flanges  at  the  u})per  ends  of  the  sleeves 
on  the  stamp  stems,  and  they  are  fitted  with 
safety  pins  to  prevent  accidental  disengagement. 
Provision  is  made  for  the  continuous  oiling 
of  the  crankshaft  and  connecting  rod  bearings 
by  means  of  a  central  oil  reservoir  situated  above 
the  shaft. 

THE    OPEN     FRONTED     MORTAR     BOX. 

The  new  mill  at  the  Meyer  and  Charlton 
battery  has  one  other  unusual  feature,  which 
has,  however,  nothing  to  do  with  the  question 
of  sj)eed,  and  is  equally  applicable  to  all  types. 
This  is  an  open-fronted  mortar  box.  with  a 
removable  i)ressed  steel  front,  which  is  shown 
in  lig.  II.  This  front  plate  is  dished  out  to 
stiffen  it,  so  that  it  forms  a  rigid  stay  between 
the  end  walls  of  the  box.  to  which  it  is  fastened 
by  six  screws  and  nuts.  The  centre  of  it  is 
attached  by  a  link  and  swivel  to  a  bar  which 
can  turn  on  a  vertical  hinge  bolted  to  the 
framing.  By  this  means  it  may  be  swung  right 
out  of  the  way,  and  so  facilitate  the  work  of 
cleaning  up  the  mortar  box  or  the  renewing 
of  stems,  heads,  etc. 


ACTUAL    CRUSHINQ    RKSULTS. 

During  the  linal  stage  of  the  trials  carried  out 
at  the  Meyer  and  Charlton  mine,  the  high- 
speed stamps  were  run  continuously  for  four 
months,  with  only  the  stoppages  customary  in  a 
stamp  mill,  and  the  following  results  were 
obtained  : — 


Average  weight  of  stamps    ... 
Averajje  number  of  drops  per  minute 

Average  height  of  drop         

Depth  of  discharge  

Screen  mesh  during  July  and  August 
Screen  mesh  during  September  and  October 

Summary  of  4  montlis'  trial. 


July 
August 
September 
October 


Hturs  run. 
H.  M. 

599        55 
2,390     10 


Tons  crushed. 

r,oi3 
1.203 
1.054 
1,167 

4,437 


T.SSo  lb. 
r27 
1]  in. 
nil. 
500 
400 


Crushinji 
rate  per 

stamp  per 
24  hours 

i<-43 
9"  33 


8.90 


FIG.  10.      EXTAHLATIRE    AND    CRANK    SHAFT. 
Showing  ihe  seven  bearings  and  five  cranks. 


CONVERSION    OF    EXISTINQ    CAM    STAMPS. 

The  suggestion  has  been  made  that  existing 
mills  could  1^  converted  by  the  substitution  of. 
say,  1,400 -lb.  high-speed 
stamps  and  the  erection  of 
the  new  mechanism  on  the 
old  frame  and  foundations. 

N^^-^  The  energy  available  calcu- 

\^^'  lated   from  weight  and  drop 

.      ^^         in  several  cases  is  as  follows, 
l|k  the  drop  being  74  in.  : — 

'^  A — i,ooo-lb.  stamps.  95   drops, 

59,375  ft.-lbs.  per  min. 

B— f,25o-ib.  stamps,  95  drops. 
74,219  ft.-lbs.  per  min. 

C  -1,400-lb.  stamps,  I2(>  drops, 
J  10,250  ft.-lbs.  per  min. 

A  gain  in  crushing  power 
—  assuming  this  to  be 
always  proportional  to  the 
energy  available —  of  86 
per  cent.,  would  therefore 
appear  to  be  obtainable  by 
conversion  from  A  to  C, 
and  49  per  cent,  by  con- 
version from  B  to  C, 
whilst,  in  either  case,  the 
cost  would  be  but  a  fraction 
of  that  involved  in  the 
addition  of  the  pro  rata 
number  of  cam  stamps. 

INSTALLATION    OF    NEW 
STAMPS. 

It  is  not  considered  advi- 
sable to  construct  high- 
speed    stamps    of     greater 
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weight  than  i,4CX)Ib.  on 
lo-in.  centres,  inasmuch  as  it 
MTOuld  involve  a  sacrifice 
of  first  -  class  mechanical 
design,  and  therefore,  that 
weight  is  the  limit  available 
for  the  conversion  of  ex- 
isting cam  stamp  batteries, 
in  which  the  width  be- 
tween king  posts  is  generall)' 
five  feet.  These  limits  do 
not  exist,  however,  in  the 
case  of  new  mills,  and 
although  i,6oo-lb.  stamps 
at  i2-in.  centres  were  de- 
cided upon  as  a  satisfactory 
unit  for  introduction  into 
mining  practice,  that  weight 
is  by  no  means  the  Hmit. 
In  fact,  it  is  asserted  that 
considerable  advantages  will 
be  derived  from  a  still 
further  increase  of  weight, 
and  a  corresponding  reduc- 
tion in  the  number  of  stamps 
required  for  a  given  output. 
The  writer  has  been  in- 
formed that,  to  meet  the 
conditions  prevailing  on  the 
Rand,  it  is  intended  to  stan- 
dardise an  i,8oo-lb.  high- 
speed stamp,  having  double 
the  crushing  power  of  the 
1, 300- lb.  cam  stamps  now 
coming  into  vogue  on  that 
field.  On  this  basis,  100  heads  of  high-speed 
stamps  would  be  equivalent  to  200  heads  of 
cam  stamps.  It  is  claimed  thit,  by  reason 
of  the   large  attendant  s;ivings  in  foundations, 


FIG.     II. 


MORTAK    nOX    OF     IIKIH-SPEKI)    STAMP    MILL 
CHARLTON     MINE,    JOHAXNESBlRc;. 


AT    MEYER    AND 


Showiiijii  removable  front  plate,  and  heads,  shoes,  etc.,  in  position. 


building,  framing,  ore  bins,  battery  tables,  feeders, 
and  4ine  shafting,  the  initial  cost  of  a  mill  on 
the  Rand  would  be  reduced  by  about  20  per 
cent,  by  the  adoption  of  high-speed  stamps. 


THE  HANUFACTURE  OF  HEXAGON  NUT5. 


^T^HE  accompanying  illustrations  show  a  plant 
•*  for  the  manufacture  of  hexagon  nuts 
from  3  in.  to  6  in.  diameter  from  round  stock. 
The  steel  bars  are  cut  up  into  discs  slightly  in 
excess  of  the  depth  of  the  finished  nut  by  a  special 
cutting-of^  machine.  The  pieces  as  they  leave 
this  machine  are  in  the  form  of  circular  blanks 
from  each  of  which  one  nut  is  made. 

They  pass  to  the  drilling  machine,   a  sub- 
stantial tool  with  three  vertical  spindles  (fig.  i). 


KIG.  I.      THKEE-SPIXDLE    DRILLING   MACHINE. 


The  spindle  heads  are  attached  to  a  cross  rail 
supported  on  two  uprights.  The  spindles  are 
balanced  and  have  indej3endent  variable  feed, 
with  quick  hand  movement  by  lever  and  slow 
movement  by  hand-wheel.  A  stop  is  fitted 
disengaging  the  automatic  feed  immediately 
the  hole  is  drilled  through  the  nut  blanks. 
Each  spindle  has  a  self-centring  jig,  into  which 
the  blanks  are  placed,  and  which  is  arranged 
to  accommodate  all  sizes.  The  jig  works  on 
the  table  of  the  machine,  and 
is  provided  with  a  set  of  steel 
bushes  to  suit  the  twist  drills 
used  for  smaller  nuts  and  the 
trepanning  bits  that  are  used  for 
larger  sizes.  They  are  arranged  so 
that  the  nuts  may  be  slid  between 
the  gripping  jaws  and  withdrawn 
without  effort,  a  small  platen  beint^ 
attached  to  each  jig,  having  its 
surface  just  level  with  the  bottom 
of  the  vice  in  which  the  drilling 
is  done.  A  water- tank  is  fitted 
beneath  the  table  and  a  small 
pump  supplies  a  stream  of 
lubricant  to  each  drill. 

The  drilled  blanks  now  pass  on  to 
the  tapping  machine,  which  is 
shown  in  fig.  2.  This  machine  may 
be  driven  through  either  double  or 
triple  gearing,  and  in  each  cas(^  a 
range  of  five  different  speeds  are 
available  without  alteration  of  belt 
and  without  stopping  the  machine 
This  variation  of  speed  is  obtained 
by  the  nest  of  gears  plainly  seen 
in  the  headstock.  The  blanks 
are  held  by  suitable  means  on  the 
carriage,  the  motion  of  which  is 
accurately  governed  by  a  stout 
guide-screw  running  in  the  centre 
of  the  bed,  which  is  engaged  by  a 
double  clasp  nut.  Change  wheels 
to  suit  the  pitch  of  thread  are 
accommodated  at  the  right  hand 
end  of  the  bed.  The  quick  motion 
to  the  carriage  is  obtained  by  rack 
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FIG.  3.      NUT  FACING  AXD   CHAMFKRI\(;    M.CHIN'K 


and  pinion  movement  actuated  by  a  hand- 
wheel.  The  tap  fits  loosely  in  a  square 
chuck  on  the  spindle  nose  and  feeds  right 
through  the  nut,  a  stream  of  lubricant  being 
directed  on  to  the  work  during  the  o])craticn. 

The  jneces  are  now  brought  to  the  nui-facing 
and  chamfering  machine  (fig.  3),  a  special  double 
geared  lathe  with  carriage  accommodating  three 
tools  and  fitted  with  automatic  cross  transverse. 
A  handle  on  the  carriage  controls  the  two  rates 
of  feed  that  are  available  and  a  drop-out  worm- 
box  disengages  the  feed  at  any  desired  ])oint. 
First  the  roughing  tool 
and  then  the  finishing 
tool  traverses  over  the 
face  of  the  nut,  after 
which  the  rate  of  feed  is 
reduced  by  the  handle 
change  gear  and  the 
chamfering  tool  comes 
into  operation.  The  nuts 
are  held  on  their  threads 
by  means  of  a  collap- 
sible mandrel  which 
projects  from  the  spindle 
nose.  This  is  controlled 
by  a  long  hand-lever 
working  off  a  fulcrum  at 
the  tail-end  of  the  spindle. 


The  nut  is  slipped  into 
position  and  the  mandrel 
is  then  expanded  to  grip 
the  threads  inside  the 
nut.  It  screws  itself 
home  again  against  a 
rocking  washer,  and  oj)era- 
tions  commence  immedi- 
ately. As  soon  as  the 
work  is  done,  the 
mandrel  collapses  by 
means  of  the  controlling 
hand-lever  and  the  nut 
is  slipi^ed  off.  The  man- 
drel is  in  the  form  of  four 
loose  jaws,  which  are 
threaded  to  suit  the  nut, 
and  a  set  of  jaws  is  sup- 
plied for  each  size  of  nut. 

When  the  nut  is  faced 
on  both  sides  and  cham- 
fere:l,  it  ])asses  to  the  hexagon  milling 
machine,  shown  in  fig.  4.  Two  or  more  nuts 
are  placed  on  the  mandrel,  which  has  a  regular 
circular  feed  by  worm  and  wheel.  Behind  this 
is  situated  a  cutter  headstock,  which  is  mounted 
on  a  slide  so  as  to  be  capable  of  a  reciprocating 
motion  to  and  from  the  work.  This  recipro- 
cating motion  is  governed  by  a  pair  of  cams  at 
the  rear  of  the  machine,  and  in  the  case  of 
hexagon  nuts,  are  connected  to  the  work 
mandrel  by  change  gears,  so  that  the  cams 
make  six  revolutions  whilst  the  nuts  turn  once. 


FIG.    2.      NUT  TAPPING   MACHINE. 
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The  cams  are  so  shaped 
as  to  give  the  requisite 
motion  to  the  cutter  head 
enabHng  the  milHng  cutter 
to  remove  the  material 
and  form  the  side  of  a 
nut  correctly.  Side  after 
side  is  thus  formed  without 
an  interval  and  without 
attention  from  the  operator 
until  the  nuts  have  made 
one  complete  revolution, 
when  the  self-acting  feed 
becomes  disengaged  auto- 
matically and  the  nuts  are 
completed.  The  machine 
may  be  set  instantly 
for  doing  any  size  of  nut 
without  change  of  cams, 
and  the  work  is  turned 
out  most  expeditiously. 

The  whole  plant  is 
efficient  in  its  operations, 
and  it  has  been  proved 
that  nuts  can  be  pro- 
duced complete  and  bright 
all  over  at  the  cost  of  making  rough  forgings 
from  which  these  nuts  are  usually  manufactured. 
For    the    photographs    illustrating    the    above 


FIG.   4.      HEXAGON   MILLING   MACHINE. 

plant  we  are  indebted  to  the 
John  Holroyd  and  Co.,  Ltd., 
Rochdale. 


makers — Messrs. 
of  Milnrow,   near 


The  first  of  the  two  refuse  destructors  erected 
by  Messrs,  Meldrum  Bros.,  Ltd.,  for  the  city  of  Johan- 
nesburg is  now  being  started  to  work  and  the  second 
will  be  speedily  completed.  The  company  are  putting 
down  plants  at  the  present  time  for  the  following 
towns  :  Preston.  Holyhead.  Watford,  Epsom,  Ayr, 
Hyde,  Kettering,  Glasgow,  Todmorden,  Ossett,  Man- 
chester Corjx)ration,  Barnes,  Walthamstow,  etc.  These 
will  furnish  power  for  electric  lighting,  traction,  sewage 
pumping  and  other  municipal  purjx^ses. 

The  British  Westinghouse  Electric  and  Manufac- 
turing Company,  Ltd.,  are  supplying  two  gas  engint*s 
and  auxiliaries  to  the  Tiverton  Corporation,  through 
Messrs.  Frank  Suter  and  Co.,  of  Berners  Street,  W. 
These  engines  are  of  125  b.h.p..  each,  and  are  of  the 
three-cylinder  (15  in.  by  14  in.)  type.  The  Chester- 
field Corporation  have  recently  ordered  from  the 
Westinghouse  Company  a  new  400-kilowatt  steam 
dynamo,  together  with  switchboard  and  auxiliary 
apparatus,  a  Babcock  and  Wilcox  boiler  and  a  Worth- 
ington  jet  condenser. 


Messrs.  Thomas  Piggott  and  Co.,  Ltd.,  Atlas  Work>. 
Birmingham,  inform  us  that  they  have  removed  their 
London  offices  from  14.  Great  St.  Thomas  Apostle 
to  63,  Queen  Victoria  Strjet. 

An  order  has  lately  been  placed  by  the  General 
Electric  Company,  of  the  United  States,  with  Mes>r> 
Mather  and  Piatt,  Ltd.,  for  fourteen  of  their  special 
type  centrifugal  pumps  for  high  hfts.  These  pump^ 
will  be  driven  by  General  Electric  Company  motor- 
connected  through  a  flexible  coupling,  and  are  intende  I 
for  use  in  two  gold  mines  in  India  ;  six  pumps  will 
be  connected  in  series  in  each  mine  ;  the  seventh  Inrum 
a  spare. 

The  Stirling  Company,  of  U.S.A.,  advise  us  that  thev 
have  now  opened  a  London  office  at  53.  Victoria 
Street,  Westminster,  S.W.,  to  enable  them  to  deal 
more  efficiently  with  their  Ixindon  and  South  oi 
England  business.  This  office  will  be  under  the 
charge  of  Mr.  G.  Graham.  The  head  office  of  the 
company  will  be  at  $},  Dcansgate  .\rcade,  Manchester, 
as  heretofore. 


JAPANESE  ARTILLERY    IX  ACTION'. 

Covering  an  advance. 


THE  WAR  BETWEEN  RUSSIA  AND   JAPAN. 

BY 

N.  I.  D. 

In  view  of  the  concentration  of  interest  upon  events  in  the  Far  East,  our  naval  correspondent 
is  contining  his  attention  this  month  to  the  war.  His  remarks  cover  the  period  between  the 
commencement  of  hostiUties  and  February  24th.  For  many  of  the  illustrations  wc  are  indebted  to 
TAe  King  and  His  Navy  and  Army. — Ed. 


\^7ITH  dramatic  suddenness  the  negotia- 
tions between  Russia  and  Japan  with 
reference  to  the  irrespective  positions  in  the 
Far  East,  were  broken  off  at  the  beginning 
of  last  month  ;  but  with  even  more  dramatic 
suddenness  did  the  Japanese  readjust  the  balance 
of  naval  power  which  for  some  months  has  been 
stowly.but  surely  tending  to  Russia's  favour. 

With,  the  diplomatic  side  of  the  question  I 
am  not  here  concerned.  For  an  understanding 
of  the  situation  it  is  merely  necessary  to  bear 
in  mind  the  disposition  of  the  forces  of  the  com- 
i^atants  in  the  early  days  of  February.  It 
was  on  the  5th  of  that  month  that  the  Mikado's 
Goveroijient  intimated  to  St.  Petersburg  that, 
their  patience  being  exhausted,  they  must 
terminate  negotiations  with  words,  and  appeal 
to  the  sword.     It  has  since  been  learned  that 


on  or  about  that  day  the  Japanese  fleet,  with 
the  exception  of  a  few  small  cruisers,  was 
ordered  to  assemble  at  Sasebo,  under  the 
command  of  Admiral  Togo.  It  is  believed  that 
six  battleships,  the  Mikasa,  flagship,  Asahi, 
Fuji.  Yashimci,  Shikishima,  and  Hatsuse.  with 
six  armoured  cruisers,  the  Asanui.  Yakiimo, 
Azinna^  Idziimo,  Iwatc.  and  Tokiwa,  and  at 
least  eight  protected  cruisers  with  nineteen 
torpedo  boat  destroyers  concentrated  there. 

The  Russians,  on  the  contrary,  in  defiance 
of  all  recognised  tenets  of  strategy,  distributed 
their  fleet  between  three  points.  Port  Arthur, 
Vladivostok,  and  Chemulpo,  knowing  well  that 
in  the  event  of  war,  the  vessels  at  the  northern 
port  could  hardly  hope  to  effect  a  junction  with 
those  in  the  Yellow  Sea.  At  Port  Arthur  there 
were  gathered  the  seven  battleships,  Retvisan, 
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Cesarevitchy  Poltava,  Petropavlovsk,  Sevastopol, 
Peresviet,  and  Pobieda,  with  the  armoured 
cruiser  Bay  an,  and  the  small  cruisers  Boyarin, 
Navik  Askold,  Diana,  and  Pallada.  At 
Vladivostok  there  uere  four  powerful  cruisers, 
the  Gromovoi,  Rossia,.  Rurik,  and  Bogatyr,  which 
could  easily  have  left  for  Port  Arthur  at  any 
time,  as  the  harbour  was  kept  clear  of  ice. 
And  at  Chemulpo  were  the  cruiser  Variag, 
and  the  old  gunboat  Korietz,  neither  of  them  of 
much  use  singly,  but  important  integral  factors 
in  the  combined  fleet.  It  is  further  to  be  noted 
that  for  some  cause  or  another  Port  Arthur 
has  ceased  to  be  ice  free  in  the  winter,  and  the 
whole  of  the  Russian  fleet  there,  with  the 
exception  of  the  Sevastopol  in  dock,  was  forced 
to  leave  the  inner  waters  hurriedl}'  on  January 
29th,  to  avoid  being  locked  up  in  the  ice  then 
forming,  and  to  lie  outside  the  breakwater. 

Such,  then,  was  the  position  of  the  opposed 
fleets  on  the  first  day  (February  6th),  that  a 
state  of  war  may  be  said  to  have  been  in 
existence.  It  would  be  foolish  to  suppose  that 
Admiral  Alexeiefi  was  unaware  of  the  dangerous 
position  his  fleet  was  in.  If  he  did  not  know 
it,  at  least  Vice-Admiral  Stark  did.  But  no 
steps  were  taken  to  put  the  fleet  in  the  only 
safe  place,  the  open  sea.  Whether  those 
responsible  acted  on  instructions  from  St.  Peters- 
burg or  not  is  never  likely  to  be  known.  The 
result  was  the  same.  A  powerful  fleet  was  left 
in  an  exposed  position,  no  apparent  steps 
were  taken,  such  as  would  seem  to  be  indicated 
by  conamon  prudence,  and  the  Japanese  found 
an  easy  prey. 

For  Admiral  Togo  had  steamed  into  the 
Yellow  Sea,  followed  by  Admiral  Uriu  with  the 
armoured  cruisers  Asa  tun  and  Chiyoda,  the 
protected  cruisers  Takachiho^  Naniwa,  Stinui, 
and  Akashi,  six  torpedo  boats,  and  several 
transports.  It  maybe  urged  that  the  Japanese 
were  strategically  foolish  to  send  out  their 
transports  before  having  established  command 
of  the  sea.  Had  the  two  vessels  at  Chemulpo 
been  a  torpedo  flotilla,  as  in  the  correct  course 
•of  events  they  should  have  been,  and  had  the 
Port  Arthur  fleet  not  remained  cooped  up  at 
its  moorings,  the  earliest  engagements  of  the 
war  would  in  all  probability  have  made  different 
reading.  But  the  very  daring  and  success  of  the 
manoeuvre  shows  that  the  Japanese  had  not 


miscalculated  the  probable  action  of  their 
opponents. 

In  the  forenoon  of  February  8th,  according 
to  the  Japanese  official  information.  Admiral 
Uriu's  squadron  met  the  Korietz  as  she  was 
coming  out  of  port,  at  Chemulpo.  The  Korietz 
took  up  an  offensive  attitude,  and  fired  upon 
the  Japanese  torpedo  boats,  which  replied 
with  torpedoes,  none  of  which  took  effect.  It 
is  not  stated  that  Admiral  Togo's  fleet  was  then 
in  sight.  In  all  probability  it  was  not.  At 
any  rate,  neither  of  the  Russian  vessels  could 
get  out  to  carry  the  news  to  Port  Arthur,  and 
the  consequence  was  the  dchiicle  of  midnight, 
February  8th  to  9th.  It  is  best  described  in 
the  official  despatch  sent  by  Admiral  Alexeieff 
to  the  Emperor.  In  its  very  baldness  it  is 
more  significant  than  columns  of  description  : — 

I  most  respectfully  inform  your  Majesty  that  at 
about  midnight  on  the  night  between  Februar\'  8th  and 
9th  Japanese  torpedo  boats  made  a  sudden  attack  by 
means  of  mines  [torpedoes]  upon  the  squadron  in  the 
outer  roads  of  the  fortress  of  Port  Arthur,  in  which  the 
battleships  Retvisan  and  Cesarcvitch  and  the  cruiser 
Pallada  were  damaged.  An  inspection  is  being  made 
to  ascertain  the  character  of  the  damage.  Details  are 
following  for  your  Majesty. 

When  the  details  came  to  be  known  it 
was  at  once  obvious  that  the  attack  had 
been  far  more  successful  than  even  the 
first  intimation  had  led  us  to  believe.  The 
Cesarevitch  was  damaged  in  her  steering 
compartment,  the  Retvisan  below  the  water 
line,  and  her  pumping  gear  put  out  of  order; 
while  the  damage  to  the  Pallada  was  amidships, 
"  near  the  engines."  And  since,  up  to  the  time 
of  writing,  it  has  not  been  found  possible  to 
get  the  Pallada  into  dock,  it  looks  very  much 
as  if  that  "  near  the  engines "  was  to  read 
"  in  the  engine-room." 

The  following  day  the  Japanese  began  a 
bombardment  of  Port  Arthur,  and  in  the 
course  of  the  fight,  which  lasted  about  an  hour, 
the  battleship  Poltava  and  the  cruisers  Diana, 
A  skold,  and  Novik  were  each  damaged  on  the 
water  line.  The  Russian  losses  were  thirteen 
killed  and  fifty-four  wounded.  Admiral  Togo, 
in  a  dispatch,  dated  at  sea,  February  loth,  states 
that  his  losses  were  four  killed  and  fifty- four 
wounded,  and  the  damage  to  the  ships  was 
slight.     Subsequently,   he  reported   the    ships 

{Continued  on  page  25/.) 
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THE   NEW  KUSSIAX    FIRST-CLASS   HATTl.Ei5HlP   *' CESAREViTCH/'  TORPEDOED  AT  PORT  ARTHUR  BY  THE  JAl^ANESE. 
Displaceineiit,  i^.iuo  tons  ;    LH.P.,  i6j3cx>  ;  speedy  ig  knots. 

Armoitr  rVoTEcnox  :  Complete  water-Jine  belt  of  lo-ln.  armour,  tapering  lo  4  in.  at  l>uvv  and  stern,  amlto  7  jii 
hclo vv  the  water.  A  f»  in.  upper  belt  above  reachinj;  to  main  deck,  tapering  to  25  in.  at  ends.  Turrets  for 
heavy  g«mi,  to-in.  ;  secondary  turrets  for  f»-in.  jLjuns,  7  in.  ;  ammunition  hoists,  5  in,  ;  armoured  deck,  4  in. 
on  slopes,  2  in.  on  tiat  ;   conning  louer,  10  in.,  with  5 in.  tube. 

AKMAMKNr  :  Fuur  J2-in.  40-calibre  gtina  in  pairs  in  turrets,  one  J  or  ward  and  one  aft  ;  twelve  6*in.  45-calibre  Q.F. 
gun*  in  pairs  in  small  turrets  ;  twenty  u-pounder,  twenty  3-pounder,  and  six  i-pounder  (^.K.  guns,  with  six 
torpedo  lubes,  two  submerged  forw^ard. 


(MS) 


THE   RUSSIAN    HATTLESHIP  "  RETVISAX. ' 

Built  in  Philadelphia.     Length,  376  ft.  ;  displacement,  12,700  tons  ;  speed,  18  knots  ;  heaviest  gun,  12  in. 
The  '*  Retvisan,"  '*  Cesarevitch,"  and  *'  Pallada,"  were  torpedoed  in  the  first  engagement. 


THE   RUSSIAN    BATTLESHIP   "  POBIEDA." 

Built  at  St.  Petersburg.      Length,  435  ft.;  displacement,  12,674  tons  ;  speed,  18  knots  ;  heaviest  gun,  10  in. 
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THE  JAPANESE    ARMOriiEU  CiiUtSER   "  .VSAMA. 


Diaplacemeul,  f},75otGn3;  heivicst  ;^un^  H-in. ;  Ihickesl  arniuur,  7-m.  ,  I.H.P.,  13,000;  nominal  speed,  j  15  knots. 

Built  by  Armstrong,  Whit  worth  ;md  Ct^i  Lid, 


THE    RUSSIAN   ARMOrRED   CRrtSCk   "  ASKOLD,' 

Displacement,  6,500  tons  ;  heaviest  gun^  6  in.  ;  nominal  speedy  23  knots.    Damaged  on  water  Hne. 
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THE   JAPANl  SK    HATTLESHIP  "  MIKASA.'' 

Displacement,  15,200  tons  ;  heaviest  gun,  12-in.  ;  thickest  armour,  i4-in»  ;   LH.P.,  15,000  j  nominal  speed,  iB  knnU. 
[The  '*  Mikaaa  "  and  the  "  Asahi,"  both  built  in  British  yards,  may  be  termed  the  premier  battleships 

of  the  Mikado's  navy,] 
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{Continued  from  /.  24 j J) 

damaged  were  the   Mikasa,  Fuji,  YakumOi  and 

At  about  the  same  time  as  the  bombardment 
of  Port  Arthur  was  proceeding,  Admiral  Uriu 
was  engaging  the  Variag  and  Korietz  outside 
Chemulpo.  The  result  of  the  action  was  that 
both  Russian  ships  returned  to  harbour  badly 
damaged,  where  they  were  blown  up  by  their 
crews,  who  escaped  to  the  foreign  vessels  in  the 
port.  The  Russian  losses  were  47  killed  and 
62  v\  ounded.  No  casualties  were  reported  from 
the  Japanese  side. 

The  torpedo  flotillas  which  accompanied 
Admiral  Togo  were  divided  into  two  groups, 
one  of  which  carried  out  the  successful  attack 
at  Port  Arthur,  and  the  other  of  which  appears 
to  have  gone  to  Dalny  and  drawn  blank.  This 
latter  flotilla  was  not,  however,  quite  deprived 
of  an  opportunity  to  distinguish  itself,  as  on  the 
night  of  February  14th — 15th  it  was  despatched 
to  Port  Arthur  to  complete  the  work  begun 
six  days  earlier.  Owing,  however,  to  a  blinding 
snowstorm,  only  two  vessels  succeeded  in 
reaching  the  Russian  Fleet,  the  torpedo  boat 
destroyers  Asa^iri  and  the  Hayatori.  One  of 
these  succeeded  in  torpedoing  an  enemy, 
believed  to  be  the  Boyarin,  but  also  reported  to 


be  the  Bayan.  Either  way,  the  exploit  was  a 
remarkable  one,  and  in  no  way  less  useful  than 
that  which  heralded  the  war. 

Of  the  Vladivostok  squadron,  it  is  sufficient 
to  note  that  it  has  been  cruising  in  the  Northern 
Sea  of  Japan,  sunk  an  unarmed  merchantman 
on  February  nth,  and  threatened  to  bombard 
Hakodate,  an  unprotected  port,  both  of  them 
criminal  actions,  which  will  do  little  to  advance 
the  progress  of  the  war,  and  much  to  damage 
Russia's  cause  with  the  other  powers.  On 
February  nth  also  the  mining  transport 
Ycncssci  struck  one  of  her  own  mines,  and  was 
blown  up  with  great  loss  of  life. 

On  February  i6th,  the  new  Japanese  cruisers 
Kasitga  and  Xisshin  arrived  at  Yokosuka,  the 
English  officers  who  had  assisted  to  navigate 
them  before  war  was  declared,  being 
received  and  decorated  by  the  Mikado 
personally. 

On  February  24th,  the  important  news  was 
circulated  that  Admiral  Virenius  and  the 
squadron  which  had  been  lying  at  Djibutil  for 
some  weeks  was  ordered  home. 

The  effect  of  the  action  at  Port  Arthur 
on  the  naval  situation  will  be  better  understood 
from  a  study  of  the  following  tables  : — 


RUSSIA-FLEET    IN    THE    PAR     EAST. 


Type. 


Vessel. 


b 

Peresviet 

b 

'  Pobieda 

b 

Ossl  labia* 

b 

Poltava 

b 

Sevastohol 

b 
b 

Petropavlovsk 
Retvisan 

b 

Cesarevitch 

a.c. 

]  Bayan     .  . 

a.c. 

Gromoboi 

a.c. 

Rossi  a     .  . 

a.c. 

Rurih      .  . 

a.c. 

Dmitri  Doitsh 

p.c. 

Askold 

p.c. 

Variafj;    .  . 
Pallada  .  . 

p.c. 

Diana     .  . 

p.c. 

Aurora* 

p.c. 
p.c. 

Boyarin 
1   Novik     . . 

p.c. 

,  Bogatyr  .  . 

Date 

1 
Displace- 

Speed. 
Knots. 

Coal 

Weight  of 

of 

ment. 

Capacity. 

Principal  Armament. 

'  Broadside. 

Launch. 

Tons. 

i 

Tons. 

!          lb. 

1898) 
I  S98  ) 

1 

12.674 

18-5 

2,056 

4  lo-in.    1 T  6-in.,  20  3-in. 

2,672 

1894 

10,960 

U"? 

1 .050 

4  i2-in.,  12  6-in. 

.       3'^^^7 

1900 

12,700 

18 

2.000 

4  i2-in.,  12  6-in.,  20  3-in..      . 

3.434 

1 90 1 

13,100 

19 

1,350 

4  i2-in.,  12  6-in.,  20  3-in. 

3.516 

1899 

7.800 

22 

1,100 

2  8-in.,  18  6-in..  20  3-in. 

952 

1899 

12.336 

20 

2,500 

4  8-in.,  16  6-in..  20  3-in. 

M97 

1896 

12,200 

20 

2,500 

4  8-in..  16  6-in. 

1,348 

1892 

10,940 

18 

2.000 

4  8-in..    16  6-in..   6  47-in.  . 

1.34.'? 

1883 

5.^93 

15 

400 

5   6-in.,   6  47-in. 

444 

IQOO 

6,500 

23 

1. 100 

12  6-in..    12   3-in. 

77^ 

1899 

6.500 

23 

1,250 

12  6-in.,    12   3-in. 

510 

I  899-00 

6,630 

20 

1.430 

8  6-in..   22  3-in. 

632 

I9OI 

3.200  1 

22 

650 

^>  47-»n.             

180 

1900 

3,000 

2; 

600 

6  47-in. 

180 

I9OI 

6.750 

'' 

1.430 

12  6-in.,    12   3-in. 

.          872 

•  On 

passage 

out. 
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JAPAN -FLEET    IN    THE    FAR    EAST. 


Date 

Displace- 

Cn*< 

'       Coal 

Weight  of 

Type. 

Vessel. 

of 

ment. 

Kno*' 

Capacity. 

Principal  Armanent. 

'  Broadside. 

launch. 

Tons. 

Tons. 

1         lb. 

b 

Hats  use 

\ 
) 

1 
1 

1 

b 

Asahi 

1899 

15,000 

18 

1       1.400 

4   i2-in.,   14  6-in.,   20  3-in. . 

4.240 

b 

Shikishima 

b 

Mikasa  . . 

1900 

15,200 

18 

1. 500 

4   i2-in.,    14  6-in.,   20  3-in.. 

4.250 

b 

b 

Yashima 
Fuji 

)' 

1896 

12,300 

.8 

1, 100 

4   i2-in.,   10  6-in.,  20  3-in.. 

4,000 

a.c. 
a.c. 

Toktwa 
A  soma    . . 

I 
) 

189S 

9.750 

21 

5 

1,200 

4  8-in.,   14  6-in..    12  3-in.    . 

3.568 

a.c. 

Yakumo 

1899 

9.8^0 

20 

1,100 

4  8-in.,   12  6-in.,   12  3-in.    . 

3.368 

a.c. 

Azuma   . . 

1899 

9.436 

21 

— 

4  8-in.,   12  6-in.,   12  3-in.    . 

.        3.368 

a.c. 
a.c. 

Idzumo 
Iwate 

I 

1899-00 

9,800 

24 

7 

1       1.600 

4  8-in.,   14  6-in.,   12   3-in.    . 

3.568 

p.c. 

Takasa^o 

1897 

4.300 

24 

1       1,000 

2  8-in.,    10  47-in.,   12  3-in. 

800 

p.c. 
p.c. 

Kasagi    . . 

Chitose    . . 

\ 
J 

) 

1897-98 

4.7«4 

22 

5 

1,000 

2  8-in.,   10  47-in.,   12  3-in. 

800 

p.c. 

Itsukushinta 

p.c. 

Hashidate 

1890-91 

4.277 

16 

7 

1          400 

II   2-5-in.,   II   47-in. 

1,260 

p.c. 

Matsushima 

) 

1 

p.c. 
p.c. 

Naniwa 
Takichiho 

\ 
1 

1885 

3J27 

17 

8 

800 

2   io-2-in.,  6  5-9-in.  . . 

1,196 

p.c. 

Yashima 

1892 

4.180 

23 

1 ,000 

4  6-in.,   8  4  7-in. 

780 

p.c. 

Akitsushima 

1892 

3.150 

19 

1        — 

4  6-in.,  6  47-in. 

780 

p.c. 

Niitaka 

1 

1 

p.c.    1 

Tsushima 

1902 

3.420 

20 

1         boo 

6  6-in. 

920 

p.c. 

Suma 

1 

p.C. 

Akashi  . . 

i" 

1895 

2,700 

20 

i         200 

2  6-in.,  6  47-in. 

385 

The  immediate  effect  of  the  reverse  to  the 
Russians  in  the  Far  East  was  to  set  rumour 
active  with  regard  to  the  Baltic  and  Black 
Sea  fleets.  The  Black  Sea  fleet,  it  is  quite 
permissible  to  leave  altogether  out  of  con- 
sideration in  reference  to  the  situation  in  the 
Far  East.     For  not  only  are   the  vessels  too 


old  to  be  of  much  use  out  there,  they  are  also 
of  too  small  coal  capacity  to  render  it  practicable 
to  ^end  them  on  the  journey,  even  could  per- 
mission be  obtained  to  let  them  pass  the  Dar- 
danelles. Much  the  same  objection  applies 
to  the  Baltic  fleet,  as  will  be  seen  from  the 
following  table  : — 


RUSSIA- FLEET    IN    THE    BALTIC. 


I 
Type    I 


b 

Sissoi  Velikv      . 

b 

Navarin 

b 

1  Nicolai  I. 

b 

j  Alexander  II.   . 

b 

1  Borodino 

b 

Alexander   III. 

b 

Orel 

b 

Kniaz  Suvaroff 

b 

\  Slava 

Date 

I         of 
•    Launch. 


Displ.ue- 
nieiit 
Tons. 


1901-02*,     13,516 


1894 

S.Soo 

I89I 

9.476 

1889 

9,7<K) 

1889 

9.900 

Speed. 
Kaoti. 


I   C.'ipacitv. 
I      Tons. 


16 
16 

15-9 
16-5 


18 


8(K) 
1. 000 
1,200 
1.200 


Princip.il  Armament. 


4  i2-in.,  6  6-iii. 

4  i2-in.,  8  6-in. 

2  12-in.,  4  9-in.,  8  6-in. 

2  12-in.,  4  9-in.,  8  (>-in. 


*  Tliese  vessels  arc  completing,  and  will  not  bt*  ready  to  leave  till  the  late  spring. 


WciiJhtof 

Uroads':de. 

lb. 


3.099 
3.172 
2,292 
2,292 


1,250  I  4    12-in.,  12  6-in.,  20  3-in.   ..        3,456 


In  all  these  tabular  statements  I  have  only  taken  into  account  the  larger  vessels.  Small 
craft  would  be  practically  useless  tor  the  Russian  purpose  out  there,  even  if  they  could  get  there, 
which  is  more  than  doubtful. 


PART   OF   THE    GFXn: RATING    n.ANT.      HATH    TRAMWAYS. 


THE    BATH    TRAMWAYS. 

A   Description  of   the  System,  with   a   Brief  Account   of   the   Inauguration. 


By    a    staff   correspondent. 


A  SMALL  enclosed  area  —  a  mere  nucleus 
-*^  within  an  arm  of  the  River  Avon  — 
represented  the  Aqua  SuHs  of  the  Romans. 
Modern  Bath  is  an  altogether  different  aftair. 
Since  the  time  of  Beau  Nash,  whose  visitors 
arrived  in  stage  coaches,  the  city  tias 
steadily  encroached  upon  its  beautiful  siir* 
roundings,  until  picturesque  Bath  ford,  on  the 
extreme    east,    seems    anxious   to    join    hands 


with  the  residential  suburb  of  W'uston.  and 
the  more  industrial  district  of  Twerton  on 
the  otler  side  of  the  map.  Thanks  to  the 
new  tramways,  this  has  actually  rome  to 
pass. 

The  site  of  the  City  is  said  to  be  of 
volcanic  origin,  and,  as  is  well  knowTi,  lies 
in  a  hollow%  the  springs  rising  in  the 
heart    of    the    city    within    a   few    yards    of 


^ 


3BIXGS. 
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NEW  TRAMS   PASSING  THE    Gl'lLDHALU      lUTH    ABBEY   IS   Ttlti    IIACKGROIKD. 

The  car  shown  in  the  foreground  has  to  encounter  some  ditTicult  gradients,  its  destination  being  the 

heights  of  Combe  Down. 

am 


The  Bath   Tramways. 
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routes  being  ui  miles.  The  gauge  is  the  statjciard 
4  ft.  8J  in.  The  steepest  gradient  is  1  in  11,  and  is 
4  chains  long,  there  being  also  five  short  lengths  of 
I  in  12  ;  the  worst  gradient,  however,  is  i  in  14,  iSchains 
long.  The  sharpest  curve  is  37ft.  radius,  and  there  arc 
ioiir  less  than  40  ft.,  and  ten  less  than  50  ft.  Fuar  routes 
radiate  from  the  centre  of  the  city,  two  of  them  with 
short  spur^.  and  one  with  an  elongated  loop.  The  con- 
struction of  another  mile  of  route  is  anthtjrised,  and  will 
go  to  form  two  loops  in  the  city  itself. 

The  buildings  are  situated  on  the  banks  of  the  Avon, 
and  consist  of  a  boiler-house,  engine-house^  and  car-shed. 
They  are  similar  in  character  to  those  of  Ihe  power 
station  erected  by  the  British  Westinghouse  Company 
for  the  working  of  the  Mersey  kail  way.  The  boiler-house 
is  *>j  ft.  long  and  49  ft,  wnde  ;  the  engine  and  generator 
bouse  being  the  same  length,  but  2  ft  wider.  The  car- 
shed  is  about  130  ft.  long  and  82  fL  wide.  Over  the 
street  end  of  the  car  shed  are  various  rooms  for  ofiices 
etc.,  while  at  the  rear  end  is  a  large  basement  which  is 
used  as  a  repair  shop.  Eight  tracks  nm  the  full  length 
of  the  shed,  an  inspection  and  repair  pit  30  ft.  longifteing 
built  in  each  track.  The  walls  of  the  buildiug  are  of 
brick.  The  engine  room  walls  inside  are  of  gla/cd  brick 
to  a  height  of  10  ft.  and  the  roof  trusses  and  the  purlins 
for  slating  are  entirely  of  steel.  The  iron  and  steel  con- 
structional work  was  done  by  Messrs.  Lysaght  and  Co., 
and  the  glazing  by  Messrs.  Mellowes,  as  sub-cunlractors 
to  the  British  Westinghouse  Company. 

The  engine  foundations  e.vtend  some  25  ft.  to  30  ft.  below 
the  floor  of  the  engine  room,  the  Hnor  being  of  concrete 
finished  with  cement  The  chimney  stiaft  is  J4oft.  high, 
jjft  6  in,  diameter  at  base,  and  7  ft.  in  diameter  at  the 
top  under  the  cap.  It  is  of  sheet  steely  lined  inside  with 
brick  lo  a  height  of  60  ft.,  and  was  built  by  the  British 
Westinghouse  Company.  The  chimney  rests  on  a  bed 
of  concrete  and  brickwork.  Though  self-supporting,  it 
is  held  down  by  bolts  as  an  extra  precaution^  and  is  Jilted 
with  a  permanent  ladder. 

THE    STEAM     PLANT. 

This  Comprises  three  Habcockand  Wilcox  boilers,  each 
with  a  healing  surface  of  3, 140  square  feet,  making  a 
loUl  of  9,420  si-juare  feel ;  and  each  boiler  is  normally 
capable  of  evaporating  11,000  lbs.  of  whaler  per  hour, 
with  a  maximum  of  13,000  lbs.  per  hour,  tlie  working 
steam  pressure  being  160  lbs.  per  square  inch.  The 
grate  area  per  boiler  is  59^  square  feet.  The  tut>es  are 
4  in.  diameter  and  iK  ft.  long,  and  are  arranged  in  four 
sections  of  ten.  Each  boiler  is  fitted  with  a  superheater 
liat'Uig  339  square  feet  of  heating  surface,  this  being 
sufficient  to  allow  of  the  steam  produced  by  the  tx)iler 
receiving  a  superheat  of  from  lOO**  to  120**  F.  After 
erection  the  boilers  and  superheaters  were  tested  under 
an  hydraulic  pressure  of  540  lbs.  per  square  inch.  The 
boiler  mountings  are  by  Dewrance, 

The  superheater  consists  ol  48  solid  drawn  steel  tubes 
ijin.  diameter,  and  suitable  piping  and  cocks  are 
provided  for  Hooding  it  when  necessary.  The  guaranteed 
efficiency  of  each  boiler  and  superheater  is  :  68  per  cent 
at  maximum  load,  70  per  cent,  at  full  load,  70  at  three- 
quarter  load,  and  68  at  half-load.    Aboul  10,800  jiircbricks 


and  37,500  ordinary  bricks  were  required  for  setting  the 
three  boilers. 

The  economiser  consists  of  240  i>-fl.  tubes,  and  is  of 
the  Claycross  type.  The  feed  water  can  be  tiken  either 
from  Ihe  river  Avon  or  from  the  town  mains.  The 
scrapers  have  overlapping  joints  and  chilled  edges,  and 
are  driven  by  an  electric  motor. 

There  are  two  feed  pumps,  one  steam  and  one 
electrically  driven.  The  former  is  by  Messrs,  J.  P.  Hall 
and  Sou,  is  of  their  vertical  slow-speed  typCt  and  was 
supplied  by  Messrs.  S.  Sugden,  Ltd.  ;  the  latter  is  a 
Blake  and  Knowles  three-throw  pump,  and  is  driven  by 
a  W^estinghouse  direct-current  motor*  The  Hall  pump 
is  capable  of  delivering  from  30  to  45  gallons  of  wafer  per 
minute  with  a  steam  pressure  of  150  ll-»5.  per  square  inch 
and  loo*'  F.  superheat  against  the  boiler  working 
pressure  of  160  lbs.  The  guaranteed  delivery  per  i  lb.. of 
steam  at  normal,  tliree-quarters,  and  half-load  is  72,  66 
and  59  lbs.  of  water  respectively.  The  Blake  and  Ktiowles 
pump  has  cylinders  5 in.  diameter  with  tun.  stroke,  and 
can  drive  2,700  gallons  of  water  per  hour  against  the  boiler 
pressure  when  running  at  40  revolutions  per  minute. 
This  pump  does  not  absorb  more  than  8*5  b,h.p.  from  the 
motor  at  full  load,  jb.h.p.  at  three-quarter  load,  and 
5  b.h,p.  at  half'load. 

There  are  also  two  make-up  pumps  by  Blake  and 
Knowles,  cacti  of  these  having  a  capacity  of  300  gallons 
per  hour. 

The  two  surface  condensers  by  the  Wheeler  Condenser 
and  Engineering  Company,  Ltd,^  have  a  combined  coohng 
surface  of  2,820  square  feet,  and  are  together  capable  of 
dealing  with  2S,ooolbs.  of  exhaust  steam  per  Iiour  at 
normal  load,  and  35,000  lbs.  for  one  hour  as  a  maximum, 
the  circulating  water  being  obtained  from  tlie  adjacent 
river  Avob.  The  brass  tut>es  are  fin.  diameter, 
18  B.W.G.  thick,  and  seamless  drawn  and  tinned 
inside  and  out  Two  Wheeler  combined  air  and 
circulating  pumps  were  supplied  by  Messrs.  Fraser  and 
Chalmers,  Ltd.  The  steam  cylinder  is  1 2 In.  diameter, 
and  the  air  and  circulating  cylinders  14  in-  diameter, 
the  slroke  being  12  in.  The  condensed  water  cylinder 
is  3^  in.  in  diameter  and  the  stroke  12  in.  The  whole  of 
the  piping  for  the  steam  exhaust,  feed  and  circulating 
water  was  supplied  by  the  Sir  Hiram  Maxim  Electrical 
and  Engineering  Company. 

A  Holly  steam-loop  and  gravity  system  is  installed  for 
taking  care  ,of  the  high-pressure  drains,  this  being 
entirely  automatic  in  its  action,  and  free  from  all  moving 
parts.  In  this  system  the  water  of  condensation  in  the 
steam  pipes  is  caiTied  by  gravity  into  a  small  receiver 
5  (t.  long  and  12  in.  diameter,  placed  at  the  lowest  point 
in  the  piping  system  ;  from  which  it  is  forced  by  means 
of  a  steam  jet  into  a  receiving  chamber  situated  in  the 
roof  of  the  boiler-house.  From  this  chamber  it  returns 
by  hydrostatic  head  into  the  boilers,  the  water  returning 
practically  all  Its  heat  thereto.  The  system  is  continuous 
in  operation,  and  there  are  no  moving  parts.  Tlie  water 
softener  and  purifier  are  by  Masson,  Scott  and  Co.  The 
former  has  a  capacity  of  300  gallons  of  water  per  hjur, 
and  the  puriiier  a  capacity  of  1,250  gallons  per  hour. 

The  major  portioo  of  the  oil  is  first  removed  by  the 
H  olden  and  Brooke  extractor  meutioned  below,  and  the 
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Masson  and  Scott  purifier  then  removes  the  emulsified  oil 
as  well  as  all  oil  remaining  in  suspension,  and  produces 
a  thoroughly  pure  water  for  boiler  feed  purposes. 

The  main  steam  piping  is  12  in.  diameter,  and 
the  branches  6  in.,  with  3-in.  pipes  to  the  pumps. 
The  system  is  fitted  with  Hopkinson  valves,  and  was 
supplied  and  fixed  by  the  Sir  Hiram  Maxim  Electrical 
and  Engineering  Company. 

The  Holden  and  Brooke  grease  extractor  is  capable  of 
dealing  with  1,500  gallons  of  condensed  water  per  hour 
and  is  fitted  in  the  main  exhaust  pipe,  and  the  latter  then 
passes  on  to  the  two  surface  condensers.  An  automatic 
relief  valve  is  fitted,  and  for  the  purpose  of  exhausting  to 
atmosphere,  a  galvanised  iron  pipe,  14  in.  diameter, 
leads  up  through  the  boiler-house  roof.  The  main 
exhaust  piping  is  16  in.  diameter,  with  11  in.  diameter 
branches  to  the*  engines. 

COAL-CONVEYINQ    PLANT. 

The  coal  is  carried  straight  from  the  railway  trucks  to 
the  storage  bins  by  "screw'*  conveyors  made  by  the 
Conveyor  and  Elevator  Company  of  Accrington.  The  bins 
have  a  capacity  of  50  tons.  A  spiral  coal-conveyor  brings 
the  coal  from  the  storage  to  the  front  of  each  boiler  fire- 
grate. This  can  deal  with  10  tons  per  hour  when  running 
at  30  revolutions.  The  trough  is  14  in.  diameter  and 
3^V>n-  thick,  with  coal  outlets  9  in.  square  ;  the  spindle 
being  24 in.  diameter,  and  driven  by  a  Westinghouse 
motor. 

BLKCTRIC   CRANE. 

The  Westinghouse  Company  also  supplied  a  three- 
motor  electric  crane,  and  erected  the  same  in  the  engine- 
room.  It  is  a  Stothert  and  Pitt  15-ton  overhead  electric 
traveller  with  a  50-ft.  span,  and  traverses  the  entire 
length  of  the  engine-room. 

THE    ENGINES. 

The  three  Yates  and  Thom  horizontal,  tandem,  single- 
crank,  compound,  condensing  engines  have  cylinders 
15  in.  by  30  in.  diameter  and  36.in.  stroke,  and  Corliss 
valves.  They  are  of  320  h.p.  each,  and  are  capable  of  driv- 
ing the  200  kilowatt  generators  continuously  at  full  load 
with  160  lb.  of  steam  ;  at  25  per  cent,  overload  for  half 
an  hour  ;  and  at  50  per  cent,  overload  momentarily. 
The  engines  give  this  output  under  both  condensing  and 
non-condensing  conditions;  the  efficiency  of  the  gener- 
ators being  taken  as  93  per  cent.  The  Corliss  valves  are 
worked  by  trip  gear  of  the  Dobson  pattern,  and  the 
centre-weight  governor  with  cross-arm  is  such  as  to  keep 
the  speed  constant  within  2  per  cent.  A  sensitive  knock- 
off  appliance  is  fitted  to  the  governor,  the  purpose  of 
which  is  to  disconnect  the  trippers  and  hold  them  in 
such  a  position  as  to  cut  off  the  admission  of  steam  to  the 
cylinder.  This  action  takes  place  should  the  engine 
from  any  untoward  cause  attain  an  excessive  speed,  or 
should  an  accident  happen  to  the  governing  pear. 

The  crank  shaft  of  each  engine  is  of  mild  forged 
Siemens  steel,  and  is  16  in.  diameter  at  the  flywheel  and 
14  in.  diameter  at  the  bearings.  The  flywheel  of  each  is 
16  ft.  in  diameter,  and  weighs  18  tons.  Under  con- 
densing concUtions,  and  with  the  steam  at  loo*^  F, 
superheat,  the  steam  consumption  at  full,  three-quarters, 
and  half-load  does  not  exceed  15 j,  i^'i,  and  17  lb.  per 
horse-power-hour  respectively. 


QBNBRATINQ    PLANT. 

The  three  200-kilowatt  Westinghouse  direct -current 
traction  generators  are  eight-pole  machines,  and  develop 
a  pressure  of  500-550  volts  ;  the  armatures  being  pressed 
on  to  the  engine  shafts.  The  armatures  are  of  the 
slotted  drum  type,  with  two  circuit  windings  so 
arranged  that  the  circuit  will  not  become  unbalanced  by 
a-  displacement  of  ^V  >"•  from  the  geometric  centre  of  the 
fields.  The  windings  are  arranged  to  give  500  volts  at 
no  load  and  to  over-compound  to  550  volts,  with  a  full 
load  of  365  amperes.  The  insulation  of  both  armature 
and  field-coils  is  flashed  with  an  alternating  pressure  ol 
3,500  volts. 

The  generators  are  capable  of  standing  an  overload  of 
25  per  cent,  for  half  an  hour  ;  and  one  of  50  per  cent,  for 
short  periods.  With  a  full  load  run  of  one  hour  the  tem- 
perature rise.did  not  exceed  40**  C-  above  the  surrounding 
air  ;  while  with  half  an  hour's  run  at  25  per  cent,  over- 
load, the  rise  did  not  exceed  5o*'C.  At  full,  three-quarters, 
half,  and  quarter-load  the  efficiency  works  out  at  93,  g2'$, 
91*5,  and  88  per  cent,  respectively.  Each  of  the  machines 
was  «bmitted  to  the  following  special  test  :  With  the  no- 
load  voltage  adjusted  to  500  a  load  of  547  amperes  (with 
such  increase  of  voltage  as  was  maintained  owing  to  the 
combined  series  and  shunt  excitation)  was  put  on  to 
the  machine  for  a  short  time  ;  the  main  circuit  was  then 
suddenly  opened,  but  the  machine  did  not  "buck,'* 
neither  did  any  serious  sparking  occur. 

The  75  kilgwatt  lighting  and  auxiliary  traction  set  com- 
prises a  Westinghouse  high-speed  vertical,  enclosed,  two- 
cylinder,  single-acting,  compound  engine,  and  a 
Westinghouse  traction  generator.  The  high  and  low- 
pressure  cylinders  of  the  engine  are  11  in.  and  19 in, 
diameter  respectively,  and  the  stroke  11  in.  The  gene- 
rator is  a  four-pole  75-kilowatt  D.C.  machine,  develop- 
ing some  150  amperes  at  from  500  to  550  volts,  the  set 
running  at  300  revolutions  per  minute. 

The  two  15-kilowatt  Westinghouse  boosters  are  4- pole 
machines  running  at  575  revolutions  per  minute,  the 
motor  volts  being  500  and  the  booster  volts  50. 

MAIN    SWITCHBOARD. 

The  main  switchboard  is  of  the  standard  British  West- 
inghouse traction  type,  with  white  marble  panels  two 
inches  thick  set  in  an  angle-iron  frame.  There  are 
thirteen  panels  altogether,  the  purpose  of  these  being  as 
follows  :  One  each  for  the  three  large  traction 
generators  ;  one  for  the  lighting  set  ;  one  station-load 
panel ;  one  B.  of  T.  panel ;  one  each  for  the  two  booster  sets ; 
one  for  the  station  lighting  panel  ;  one  for  the  yard  and 
car-shed  lighting  ;  two  for  positive  feeders  ;  and  one 
for  the  negative  main. 

The  various  instruments  are  of  the  British  Westing- 
house types,  and  include  a  combined  bus-bar  and 
paralleling  voltmeter  mounted  on  a  swinging  bracket. 

THE  TRACK  AND  FEEDER  CABLES. 

Mr.  Charles  Chad  well,  of  20,  Victoria  Street,  S.W., 
undertook  the  laying  and  equipment  of  the  track  and  the 
feeder  cables  ;  the  rails,  fish-plates,  bolts,  and  nuts,  being 
supplied  by  the  North  [Eastern  Steel  Company,  ol 
Middlesbrough. 
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The  rails  are  cros5*bonded  every  33  yards,  the  bonds 
being  *' Crown  "4/0  B.  nnd  S.  gauge  with  |*in,  nipples. 
These  were  stipplied  by  the  American  SleeJ  and  Wire 
Company. 

The  pomts  are  8  ft  6  in.  and  li  ft,  long,  and  are  chiefly 
of  Hadheld's  Patent  Manganese  steel,  some  of  them  being 
supplied  by  the  Lorain  Steel  Company.  The  crossings 
were  supplied^  and  the  special  track-work  done. 
partly  by  Hadfields  and  partly  by  the  Lorain  Steel 
Coin  pa  nv. 

OVERHEAD     EQUIPMENT. 

The  overhead  line  is  mostly  supported  on  brackets 
t varying  from  6  ft.  to  22  (t  in  length)  on  side  poles  ;  but 
in  5iome  parts  of  the  city  span  wires  with  supporting 
rosettes  are  stretched  from  the  fronts  of  the  houses. 
The  latter  were  supplied  by  Messrs.  Stuart  and  Lloyd, 
and  the  pule  bases  by  Messrs.  Wm»  Bain  and  C4:>»  The 
pfjics  are  in  thice  pieces,  and  stand  24 It.  high  over  all- 
There  is  no  centre-pole  construction.  The  trolley  wire 
was  supplied  by  Messrs.  Fredk.  Smith  and  Co,» 
Manchester,  and  is  ol  hard-drawn  copper  2/0  B.  and  S. 
gauge  ('3*^4  ''1  diameter )j  this  being  practically  emuiva- 
lent  to  3/0  S.W,G.  size. 

The  guard  wires  are  of  galvanised  sleel  in  strands, 
7/12.  7/14  and  7/15  ;  the  manufacturers  bein  Messrs, 
Richard  Johnson  and  Nephew*  These  are  earthed 
ihrough  the  poles,  every  third  one  of  which  (in  the  guard 
wire  sections)  h  bonded  to  the  rails. 

The  cars  are  of  the  ordinary  type,  and  both  mechanical 
and  trailing  frogs  are  used.  The  cars  were  obtained  from 
!hc  Electric  Tramway  Equipment  Company,  who  also 
supplied  some  of  the  frogs,  the  remainder  of  the  latter 
being  manufactured  by  Messrs.  BreckncU,  Munro  and 
Rogers.  The  average  length  of  the  sections  is  half-a- 
mile,  some  of  the  i^ection  boxes  containing  feeder  pillars, 
and  one  of  them  a  Board  of  Trade  panel  in  accordance 
with  the  regulations.  These  boxes  were  supplied  by 
the  British  Thomson-Houston  Company,  Ltd. 

The  distributing  system  coinprises  some  seven  and 
thrce-quarter  miles  of  paper  insulated  and  lead-covered 
cables  by  the  r:^niish  Insulated  and  Helsby  Cables,  Ltd. 
They  are  laid  partly  solid  and  partly  in  porcelain  ducts. 
There ^re  270  j'ards  of  '2  square  inch  :  4,701:1  yards  of  -25 
square  inch,  and  r>joo  yards  of  j  square  inch  section. 
The  return  cables  have  a  section  of  -6  square  inch,  and 
total  up  to  1,760  yards.  There  are  over  6,700  j'arda  of 
5-core,  4*core,  6-core,  and  7-core  7/22  pilot  wires  ;  and 
some  ^J  miles  of  overhead  telephone  and  test  wires,  all 
tl^is  work  being  done  by  Mr.  Charles  ChadwclU 

THE    CARS. 

Of  the  thirty  cars  that  are  so  iar  runrung.  2f»  are  double- 
deckers  and  4  single-deck  combinatinn  cars,  all  of  these 
being  of  Milnes  construction.  There  is  also  one 
watering  car.  The  double-deckers  measure  27  ft.  in 
length  over  collision  fenders,  and  the  single-deckers 
28  ft.  The  trucks  are  of  Mihies  S,B,  60  4-wheel  type,  the 
wheel  base  being  6  ft. ;  the  wheels  and  axles  being 
stipplicd  by  the  British  Gnftm  Company.  The  stairways 
are  of  the  ordinary  pattern,  and  Ihc  Milnes  type  of  life 
guard  is  fitted  to  each  car.  The  trolleys  have  swivel  heads 
with    graphite    brushes,   and   were    made   b>    Messrs. 


Brecknell,  Munro  and  Rogers.  The  destination  signs  are 
of  the  British  Electric  Car  Company's  pattern,  and 
were  supplied  by  Messrs.  Milnes,  The  cars  are  nicely 
upholstered,  and  are  hghtcd  both  inside  and  outside.  The 
British  Westinghouse  Company  carried  out  the  electrical 
equipment  of  the  cars ;  each  being  fitted  with  two 
49  li-type  30  h.p.  motors,  and  No.  90  controllers,  as  well 
as  with  the  British  Westinghouse  Patent  Magnetic  Brake. 
There  are  also  tiand  brakes. 

The  severe  gradients  and  curves  on  the  Bath  system 
(the  maximum  gradient  being  t  in  n)  have  put  the 
Westinghouse  <Newe.ll)  magnetic  brake,  with  w^hich  all 
the  cars  are  fitted,  to  a  severe  lest.  This  brake,  by  Ihe 
way,  is  the  only  one  which  has  received  the  approval  of 
the  Board  of  Trade,  one  of  its  leading  features  being  that 
it  will,  with  the  controller  handle  in  the  breaking  position, 
automatically  bring  the  car  to  rest  on  the  steepest 
incline  should  the  trolley  leave  the  wire, 

THE    LUNOHKON. 

At  the  luncheon  Sir  Vincent  Caillard  was 
supported  on  the  right  by  Lady  Sivewright, 
the  Mayor  (Major  C*  H,  Simpson),  Lady  Caillard 
Mr.  Henry  Milton,  Mrs,  Hugh  Clutterbiick, 
Mr.  G-  WoodiwisSp  D.L.,  Mr.  Swinton,  Mr* 
SiJcock,  Mr,  Donald  Maclean,  Mr.  Hopkins, 
the  Town  Clerk,  Mr.  W,  Pitt,  and  Mr,  Crisp, 
and  on  the  left  by  Lady  Fairbairn,  Sir  James 
Sivewright,  Mrs,  Caillard,  the  Rector  of  Bath, 
Col.  H.  F.  Clutterbuck*  Mr.  Lukach,  Alderman 
Phillips,  Mr.  Trenow,  Mr.  W.  S,  Brymer,  Mr, 
Huxtable,  Mr.  Harper,  Mr.  Oliver  Shiras,  and 
Mr.  McCarter,  while  Aldermen  Rubie,  Taylor, 
Moger,  Chaffin,  and  Stone  presided  at  the  other 
tables.  There  was  a  large  and  influential 
gathering. 

The  Mayor,  proposing  the  toast  of  *'  Prosperity 
to  the  Bath  Electric  Tramway's,  Ltd./'  claimed 
that  wherever  electric  trams  had  gone  prosperity  had 
followed.  It  was  satisfactory  to  know  that  the  Bath 
Company  had  had  as  good,  if  not  a  better  start  than 
similar  tramways  m  other  parts  of  the  kingdom. 
The  trains,  while  they  would  not  inconvenience  car* 
riage  folk  to  the  extent  many  supposed,  would  further 
extend  the  frontier — as  it  might  be  called — (A  the 
city,  and  if  ratepayers  were  takes  a^*ay  it  was  certain 
they  would  be  brought  back  to  si>end  money  in  the 
city.  With  regard  to  the  power  stattott,  it  would  be 
wrong  for  him  to  sit  down  without  expre-ssing  the 
appreciation  of  Bath  and  its  citizens  on  tlie  way  in 
wliich  it  had  been  constructed.  In  the  shortest 
possible  space  of  lime  a  gigantic  work  had  been  done, 
and  those  wlio  inspected  it  that  day  could  not  but 
have  been  astonished  at  what  load  lieen  done  there. 
To  Mr.  McCarter  (applause)  and  those  who  had  worked 
with  him  they  accorded  their  best  thanks  (applause). 

Sir  Vmceot  Caillard  responded,  and  ui  the  course 
of  an  excellent  speech  recognised  the  cordial,  energetic, 
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and  efficient  assistance  which,  from  the  very  outset, 
they  had  received  from  Sir  James  Sivewright^  While 
on  this  topic  he  would  hke  to  add,  for  his  co-directors, 
that  he  thought  they  had  as  efficient  and  as  small 
a  Board  as  any  tramway  company  in  the  kingdom, 
efficiency  was  a  great  thing  and  be  beUeved  it  was 
well  promoted  by  smallness.  (Hear,  hear.)  He 
would  also  like  to  take  that  first  public  opportunity 
of  recognising  the  most  excellent  soUd  work  which 
their  engineers — ^Messrs.  Hopkins  and  Harper — had 
put  into  that  undertaking,  and  he  could  not  pass 
away  from  that  part  of  the  undertaking  \\4thout 
mentioning  the  contractors — the  Westinghouse  Com- 
pany— whose  magnificent  work  at  the  power  station 
they  had  seen,  and  Mr.  Chadwell,  who  was  responsible 
for  the  overhead  and  the  roadwork.  After  a  humorous 
reference  to  certain  Uttle  tiffs  with  the  Corporation, 
which  had,  he  thought,  served  to  draw  them  still 
closer  together,  he  remarked  that  the  exceedingly 
good  start  to  which  the  Mayor  had  drawn  attention 
had  been  made  under  difficult  circumstances.  Their 
power  house  was  not  ready  ;  they  had  not  even  now 
got  the  number  of  cars  they  had  ordered,  and  therefore 
the  possibiUties  of  traffic  and  the  convenience  of  the 
public  had  not  been  developed  nearly  so  far  as  they 
would  be.  The  future  which  was  assured  to  the 
tramways  was  evidently  so  prosperous  that  they 
might  almost  take  the  good  wishes  they  had  extended 
in  drinking  that  toast,  as  fulfilled^  It  only  remained 
for  him  to  thank  the  whole  of  the  pubUc  of  Bath  for 
the  fine  welcome  they  had  given  to  the  tramways, 
as  had  been  proved  by  the  use  they  had  made  of  them, 
and  to  thank  the  company  for  the  way  they  had 
received  the  toast. 

Sir  James  Sivewright,  in  feUcitous  terms,  gave 
"  Prosperity  to  the  City  of  Bath."  Referring  inci- 
dentally to  the  discovery  of  radium  in  the  deposits 
of  the  Bath  mineral  waters.  He  was  glad  that  the 
responsibiUties  of  chairman  had  been  taken  over  by  a 
gentleman  so  well  qualified  to  occupy  the  position,  and 
one  so  well  known  in  the  West  as  Sir  Vincent  Caillard . 
(Applause.)  He  knew  of  no  tramway  company  with 
a  stronger  Board.  There  was  Mr.  Hugh  Clutterbuck 
(applause)^  whose  life  had  been  made  a  burden  to  him 
by  the  citizens  during  the  installing  of  the  system,  and 
Mr.  Swinburne,  a  man  whose  name  was  a  household 
word  in  matters  connected  with  electricity.  He  was 
also^glad  to  find  the  citizens  of  Bath  had  recognised 
already  the  sterling  worth'of  their  manager,  Mr.  R.  D. 
McCarter.  Their  engineers  had  done  excellent  work, 
but' after  all  it  was  to  the  general  manager  that  the 


public  looked,  as  well  as  the  sharedolders,  for  in  such 
a  pubhc  undertaking  it  was  right  that  every  possible 
consideration  should  be,  as  far  as  possible,  shown 
to  the  pubUc,  consistently  with  the  interests  of  the 
undertaking.  There  was  also  Mr,  Trenow,  secretary 
of  the  company,  who,  in  deference  to  the  wishes  of 
the  Board,  had  joined  the  Board  as  managing  director. 
In  drinking  "  Prosperity  to  the  City  of  Bath,"  they 
who  were  connected  with  the  company  recognised 
that  they  were  drinking  to  the  company's  prosperity 
also.  (Hear,  hear.)  He  wanted  them  to  bear  in 
mind  that  the  prosperity  of  Bath  and  the  prosperity 
of  the  trams  were  linked  up  now  for  better  or  worse, 
so  long  as  the  company  was  in  existence.  Whatever 
was  to  the  advantage  of  the  one  was  to  the  advan- 
tage of  the  other,  and  as  one  who  had  a  large 
stake  in  the  company,  and  who  meant  to  retain  it, 
remembering  that  they  never  looked  for  bloated  divi- 
dends, but  only  to  enjoy  a  fair  rate  of  interest, 
he  had  the  utmost  confidence  in  giving  "  Prosperity 
to  the  Aty  of  Bath."     (Applause.) 

The  Mayor,  in  the  course  of  a  brief  reply,  referred 
to  the  important  work  which  had  been  done  by  Alder- 
man Taylor,  on  behalf  of  the  Corporation,  in  bringing 
the  negotiations  to  a  satisfactory  termination. 

A  few  remarks  from  Alderman  Taylor  followed. 
He  believed  the  trams  had  come  there  not  only  to 
stay  but  also  to  pay.  As  far  as  he  and  his  committee 
were  concerned,  they  were  perfectly  satisfied  with 
the  transactions  they  had  had  with  the  company, 
and  their  friend.  Sir  James  Sivewright.  (Applause.) 
The  system  was'  quick,  cheap  and  safe.  (Applause.) 
That  the  trams  were  fully  appreciated  was  sho^ii 
by  the  fact  that  during  a  single  week  they  had  carried 
double  the  population  of  the  City.     (Applause.) 

CONQRATULATION8. 

In  conclusion,  we  may  congratulate  the 
engineers  (Messrs.  George  Hopkins  and  Son, 
Messrs.  Harper  Bros,  and  Co.,  and  Mr.  R.  D. 
McCarter)  and  the  contractors  (Mr.  Charles 
Chadwell  and  the  British  Westinghouse  Electric 
and  Manufacturing  Company)  upon  the  quick 
completion  of  their  work  ;  great  credit  being 
also  due  to  Mr.  R.  D.  McCarter  for  the  efficient 
way  in  which  he  superintended  the  erection 
and  equipment  of  the  generating  station,  etc., 
and  also  for  his  successful  inauguration  of  the 
duties  of  management* 
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LONDON,  February  22nd,  1904. 
The  War. 

We  have  heard  enthusiasts  ejcpress  longing  for  a 
^cat  naval  European  war  in  order  that  tlie  strength 
f»r  weakness  of  specific  hattlc*;lup  construction  might 
bt?  demonstrated.  The  historic  engagements  of  the 
past  month  have  deprivefl  them  of  all  excuse,  and  at 
the  same  time  have  furnished  our  Naval  experts  with 
some  valuable  data.  Whatever  may  be  our  opinions 
as  to  the  casus  belli,  every  Knglishman  must  feel  a 
sense  of  satisfaction  in  knowing  that  the  Japanese 
nav\^  is  almost  entirely  of  British  construction.  It 
seems  scarcely  credible  that  prior  to  1850  the  Japanese 
fleet  consisted  of  a  nund)er  of  junks  and  one  or  two 
ships  built  from  Dutch  designs  of  the  seventeenth 
century.  Japan's  splendid  navy  is  a  standing  monu- 
meiit  to  her  enterprise,  and  her  audacity  in  attack 
shows  that  the  personnel  of  a  modem  navy  is  a  factor 
of  no  less  importance  than  it  was  in  the  days  of  Queen 
lili7,abeth.  The  war  is  specially  dealt  with  in  this 
number  by  our  naval  Correspondent. 

Problems  for  the  Engrlneer.; 

In  tbe  course  of  his  presidential  address  to  the  Mait- 
chester  Association  of  Engineers,  Mr.  Alfred  Saxon  dealt 
witli  the  forces  that  have  gone  to  make  up  what  he 
termed  an  engineering  revoiulion.  The  conclusion  of 
the  address  was  concerned  with  the  future  of  the 
mechanical  engineer  and  the  problems  he  will  have  to 
face  "  On  what  hnes."  he  asked,  "  might  they  expect 
this  engineering  revolution  to  continue  ?"  The  demand 
lor  producing  electricity  cheaply  for  power  and  hghting  ; 
the  demand  for  the  cheapening  of  manufactured  goods 
and  articles  of  all  descnptions  ;  the  shortening  of  the 
lime  occupied  in  ocean  voyages  ;  the  development  of 
aerial  navigation  ;  the  demand  for  carriage  of  goods  and 
merchandise  at  a  lower  cost,  and  amongst  the  problems 
of  our  city  life  the  demand  for  cheap  and  rapid  transit  to 
and  from  the  suburbs.  They  had  also  to  consider  the 
problem  of  the  reduction  m  the  losses  which  existed  in 
power  installations,  and  the  reduction  of  the  inertia  and 
frictional  losses  in  all  kinds  of  maclimery  and  machine 
tools,  the  existence  of  which  to  so  considerable  an  extent 
had  been  revealed  by  electric  driving.  There  was  also 
the  reduction  of  losses  occurring  in  the  transmission  of 
power,  and  generally  their  aim  should  be  to  increase  the 
amount  of  useful  work  done  in  proportion  to  the  total 
power  expended.  New  sources  of  power  were  being 
mtroduced  from  time  to  time,  and  practically  tested  ; 
other  s<iurces  were  being  suggested,  and  so  active  was 
recent  mechanical  and  chemical  research  that  they  had 
amongst  other  discoveries  the  marvels  of  radium  to  add 
to  the  list.  They  had  inferior  coals,  oil,  peat,  vegetable 
mud,  natural  gases,  and  the  utilisation  of  other  sub* 
stances  which  had  hitherto  been  looked  upon  as  w^aste 
materials  to  augment  their  coal  supphes,  and  there  was 
no  doubt  that  they  have  other  natural  resources  hitUlen 
which  had  not  yet  been  tapped,  and  which  would  repay 
their  greatest  efforts  to  discover.  The  future  of  en 
gineenng  was  bright  with  possibihties.  and  there  were 
those  who  saw*  in  means  of  increased  production  and  ini 
proved  facilities  of  transport  a  time  when  the  working 
days  would  be  shortened,  but  if  these  dreams  were  to  be 
realised,  engineers  must  not  in  their  work  choose  the 
path  of   least   resistance,   but    must    tackle   in    their 
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day  and  generation  the  problems  that  arose.  The  country 
was  no  doubt  at  a  disadvantage  with  many  other 
countries  in  the  generation  of  electricity  in  the  cheapest 
manner  by  water  turbines.  Therefore"  from  a  national 
point  of  view,  economies  were  absolutely  necessary  if 
they  were  to  conserve  that  form  of  etiergy  contained  in 
coal  suppUes,  which  had  hitherto  helped  them  in  the 
industrial  race. 

Employment  in  1908. 

^  The  Board  of  Trade  returns  regarding  employment 
last  year  do  not  make  very  cheerful  reading.  It  requires 
no  extreme  of  optimism  to  predict  a  better  state  of 
things  next  year,  for  1903  showed  a  faUing  off  com- 
pared with  the  three  years  immediately  preceding 
and  was  not  up  to  the  level  of  an  "  average  year."  The 
mean  percentage  of  unemployed  returned  by  Trade 
Unions  during  1903  was  5*1,  compared  with  4*4  in  1902, 
3*8  in  1901,  29  in  1900  (a  year  of  exceptionally  active 
employment),  an  J  2  '4  in  1 899.  The  average  percentage 
for  the  ten  years  1894  to  1903,  was  4-1.  The  falUng  off 
in  1903,  as  compared  with  1902,  was  marked  in  the  latter 
half  of  the  year.  There  has  been  a  continuation  of  the 
dectine  in  demand  for  labour  in  the  building  trades 
which  has  been  going  on  since  1900.  Shipbuilding  was 
acutely  depress^  in  1903  by  a  lessened  demand  for 
new  ships  (connected  with  the  low  level  of  freights 
during  the  last  three  years)  and  at  the  present  time, 
there  is  a  high  percentage  of  workpeople  unemployed 
in  this  trade.  The  trades  {e.g.,  steel)  which  supply  the 
shipbuilders  with  materials  were  also  affected  adversely 
Employment  for  coal  miners,  as  shown  by  the  avei  age 
weekly  numbers  of  days  worked  by  coal  pits,  was  less 
active  in  1903  than  in  any  year  since  1 896. 

On  the  other  hand,  employment  in  1963  was  fairly 
good  in  certain  industries,  and  among  these  may  be 
mentioned  iron  mining  and  tinplate  manufacture. 

The  British  Workman  and  Cousin  Jonathan. 

While  on  the  subject  of  employment,  we  are  reminded 
of  some  interesting  comparisons  which  have  been  lately 
made  between  the  general  conditions  here  and  in  the 
shops  of  America.  For  instance.  "  W.  H.*'  in 
"  The  Mechanical  World  "  says  that  a  return  to  Eng- 
land after  a  few  years  in  America  is  very  relaxing.  One 
wonders  comparatively  what  EngUsh  workmen  have 
to  complain  about.  Why  don't  they  do  a  reasonable 
amount  during  the  few  hours  they  are  at  it  ?  Their  pay 
is  Uttle  enough,  certainly,  but  it  is  not  as  well  earned  as 
the  American's  extra  money.  It  makes  one  feel  uneasy 
regarding  England's  future  to  see  that  the  prevaihng 
spirit  is  to  give  as  little  work  as  possible  in  return  for 
wages  paid.  "  W.  H."  quite  understands  the  altruistic 
spirit  which  is  largely  the  cause  of  it ;  but  looked  at  from 
an  international  standpoint,  it  is  like  one-sided  free 
trade.  You  don't  find  it  in  American  shops  to  any 
appreciable  extent.  The  difference  cannot  be  accounted 
for  on  the  ground  that  the  American  is  paid  better,  and 
treated  better.  The  EngUsh  workman,  generally 
speaking,  is  treated  as  he  wants  to  be  treated,  and  has 
the  conditions  that  suit  him.  Conditions  that  are 
entirely  against  his  tastes  cannot  be  imposed  on  him. 
Personally,  continues  "  W.  H."  I  prefer  Enghsh  con- 
ditions to  American — with  the  exception  of  wages,  of 
course  ;  but  I  should  hke  to  see  English  shops  make  for 
more  freedom  and  equaUty  between  men  on  different 
Unes  from  those  prevaihng  in  America,  though  in  some 
respects  America  might  well  be  follovN  tnl. 

Comfortable  working  conditions  is  a  thing  we  pay  little 
attention  to.  Tl:e  American  works  under  the  best  con- 
ditions he  can  get.  In  the  course  of  further  obser- 
vations he  remarks  that  there  is  unly  one  thing  wanting 


in  America,  and  that  is  a  superior  class  of  men  to 
correspond  with  the  superior  material  conditions.  ThLs 
America  has  not  yet  got. 

The  "Ideal*  Employer. 

Having  glanced  with  "  W.  H."  at  the  respective  con- 
ditions of  English  and  American  workmen,  let  us  devote 
a  minute  or  two  to  the  "  ideal "  employer  from  an 
American  point  of  view.  If  the  reader  has  a  large  per- 
ceptive mind,  if  he  can  see  a  dozen  different  objects  at  one 
time  while  engaged  in  conversation  on  another  subject, 
and  can  answer  questions  mechanically  yet  correctly,  he 
fulfils  the  first  condition  laid  down  as  necessary  for  the 
ideal  employer,by  Mr.  R.  A.  Baker,  in  a  paper  contribu  t^d 
to  the  Cincinnati  Metal  Trades*  Association.  We  are 
rather  incUned  to  think  that  such  a  person  would  prove 
somewhat  irritating,  as  his  fits  of  abstraction  might 
not  be  confined  to  the  workroom — so  perhaps  it  is 
just  as  well  that  he  is  only  ideal.  The  author  goes  on 
to  say  that  he  should  possess  great  intellect,  be  broad 
in  his  views,  both  kind  and  just,  ever  ready  to  mete 
out  scorn  or  praise,  wherever  the  call,  whether  friend 
or  foe,  relative  or  stranger.  Let  the  ideal  employer 
create  an  incentive  for  better  work,  show  the  employee 
where  he  is  weak,  have  experts  go  over  all  details  ot 
be  produced,  devise  means,  jigs  and  charts,  and^positive 
instructions  how  to  produce  each  part  as  economically 
as  possible,  mechanically  true  and  correct.  Post 
these  instructions  where  the  men  can  view  and  study 
them.  Stir  their  brains  to  activity  and  success  will 
be  your  reward.  The  ideal  employer  should  not 
permit  himself  to  allow  the  shop  management  to  become 
a  strictly  family  affair  or  be  made  up  of  influential 
friends  and  deadheads  regardless  of  merit  and  ambition. 
He  should  be  a  bom  leader  of  men,  of  sweeping  influ- 
ence, easy  of  approach,  capable  of  condescending  to  a 
friendly  word  for  this  or  that  employee,  without 
endangering  their  respect  for  him.  He  should  very 
thoroughly  and  carefully  look  after  the  general  health 
and  welfare  of  his  employees,  and  must  pursue  a 
pohcy  along  friendly  and  co-operative  Unes.  .  Bring 
business  methods  into  their  work,  says  the  author, 
and  they  will  realise  the  trust  confided  in  them  in 
handling  your  dollars. 

Radium— Some  Misconceptions. 

An  American  contemporary  rcEfiinds  us  that  in 
neiirly  aU  the  popular  articles  and  many  scientific 
ones,  radium  is  a  word  used  to  denote  not  the 
metal  of  that  name,  but  its  chloride  or  bromide, 
generally  the  latter.  In  a  similar  sUpshod  fashion  the 
photographer  sometimes  refers  to  the  silver  in  an 
emulsion,  meaning  thereby  the  bromide  or  chloride 
of  silver.  When  the  statement  is  made  that 
radium  decomposes  or  gives  off  emanations  or 
rays,  it  is  wholesome  to  remember  that  the  bromide 
of  radium  generally  quite  impure,  is  the  substance 
having  these  properties.  As  to  the  amount  and 
character  of  the  impurities  referred  to,  it  would  be 
unwise  to  hazard  a  guess.  Madame  Curie,  like  her 
distinguished  husband,  is  far  more  cautious  and  con- 
servative in  statements  about  radium  than  those 
whose  knowledge  is  derived  merely  from  a  few  decigrams 
of  the  stuff  in  a  sealed  tube. 

One  of  the  most  curious  statements  about  Radium  we 
have  lately  seen  had  also  an  American  source.  The 
discovery  of  radium  in  the  deposits  of  the  mineral  waters 
of  Bath  is  still  fresh  in  mind.  The  news  was  appar- 
ently cabled  over  to  the  States,  and  in  a  certain  tech- 
nical journal  we  read  the  following  : — 

London's  ancient  city  bath  has  come  to  the  front 

this  week  because  of  the  discovery  that  the  old  hot 
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baths  contain,  in  the  waters  they  have  been  throwing 
up  for  centuries,  no  end  of  radium  which  has  gone 
down  the  throats  of  invalid  drinkers  or  has  been  dis- 
ported in  by  bathers  who  must  have  numbered 
millions.  That  excitement  has  been  great  over  the 
discovery  is  shown  by  the  columns  wliich  have  been 
pubhshed  m  newspapers  and  letters  discussing  the 
wonderful  find. 

It  all  came  about  in  this  way  :  The  Hon.  R.  J, 
Strut t,  son  of  Lord  Rayleigh,  while  analysing  the 
waters  of  the  bath,  found,  a^  he  states  in  a  letter 
which  he  sent  to  the  Municipal  Council  of  this 
city,  that  the  waters  contain  radium  in  appreciable 
quantities,  etc. 

Such  is  fame  !  Anyone  who  has  handled  '*  flimsy  *' 
will  readily  under^itand  how  this  enterprising  city  of 
Bath  came  to  be  mixed  up  with  Londou's  *'  ancient 
city  bath/'  hut  we  cannot  help  wishing  that  some  of 
our  American  friends  would  come  over  and  know 
Bath  for  themselves — more  especially  since  the  city  has 
just  inaugnrateil  electric  trams,  and  is  generally  be- 
coming as  up-to-date  as  is  consistent  with  her  classic 
traditions. 

It  is  of  course  true  that  there  is  a  London  Roman 
bath  near  the  Strand,  and  within  twenty  yards  of  these 
offices,  but  up  to  the  time  of  going  to  press  we  have  not 
heard  that  any  radium  has  been  found  in  tt. 

The  Institution  of  Mechanical  Engineers  < 

A  very  satisfactory  report  was  that  presented  by 
Mr,  Worthington  at  the  annual  general  meeting  of  the 
Institution  of  Mechanical  Engineers.  The  total  number 
in  all  classes  on  the  roll  of  the  institution  at  the  end 
nf  1903  was  4i^ir*  as  compared  mth  3.8Q2at  the  end 
of  the  previous  year,  showing  a  net  gain  of  319  as 
against  the  gains  of  238,  243,  325,  and  402  respectively 
during  the  years  which  have  elapsed  since  the  institution 
took  possession  of  its  new  home.  Among  members 
removed  by  death  during  the  year  must  be  mentioned 
Sir  Frederick  Brarawell,  who  joined  the  institution 
fifty  years  ago,  and  was  president  in  1874  and  1875  : 
Mr,  F.  C.  Marshall,  who  was  elected  member  of  Council 
in  i882»  and  Mr.  George  B.  Lloyd,  whose  membership 
dated  from  1854.  A  satisfactory  balance  sheet 
was  presented,  showing  a  revenue  for  the  year  of 
£io,M» 

The   report    mentions   with   regard    to    the   Alloys 
lesearch  Committee  that  notwithstanding  the  gratui- 
5U5  services  of  those  who  have  organised  the  experi- 
ments,  the  expenditure  upon  this  research  since  the 
ormation  of   the  committee   in   October,    1889,    has 
Kceeded  £1.800,     The  first  report  of  the  Steam  Engine 
Research  Committee  by  Professor  D,   S.  Capper  has 
been   received,   and   will   shortly    be  presented   at   a 
meeting  of  the  institution^     It  is  interesting  to  note 
that  the  Reference  Section  of  the  Library  (consisting 
of  about  4,000  books  and  pamphlets)  has  been   re- 
arranged on  the  Dewey  decimal  plan,        ' 

The  spring  meeting  \mU  be  held  this  year,  conjointly 


with  the  American  Society  of  Mechanical  Eogiueers, 
in  Cliicago,  beginning  May  31st,  and  a  visit  will  after* 
wards  be  paid  to  the  St,  Louis  Exhibition, 

Proposed  Thames  Dam. 

The  scheme  to  construct  a  dam  acn:>ss  the  Thames 
at  Gravesend  was  recently  considered  at  a  well- 
attended  meeting  of  wharfingers,  shippers,  and  other** 
interested  in  the  Port  of  London.  Sir  Thomas  Brooke 
Hitching,  who  presided,  said  that  the  scheme  which 
they  had  met  to  consider  was  proposed  many  years 
ago  by  Mr.  J.  Casey,  a  member  of  the  Institution 
of  Naval  Architects,  and  had  since  been  practically 
worked  out  by  Mr,  T,  W,  Barber,  a  member  of  the 
Institution  of  Civil  Engineers,  who  called  it  the  Thamt*s 
Barrage.  It  was  felt  that  great  advantages  would 
accrue  to  wharfingers  and  others  if  the  river  were 
baiTed  at  Gravesend.  as  it  would  enable  them  to  use 
their  wharves  all  day  long,  instead  of,  as  at  present, 
only  during  four  hours  out  of  every  twenty-four. 
It  would  also  have  the  result  of  making  the  water 
as  clear  in  the  lower  reaches  !ls  it  was  above  Richmond 
and  Teddington,  The  London  County  Council,  in 
their  proposals  to  establish  a  steamboat  service  on  the 
Thames,  had  always  been  faced  by  great  tidal  dith- 
culties,  but  ^ith  a  barrage,  giving  constant  high  svater. 
it  would  be  possible  to  abolish  the  existing  Thamcf* 
Conservancy  piers,  wliich  ran  out  into  the  river,  and 
to  have  passenger  steamboats  as  small  as  those  which 
pUed  on  the  Seine  and  the  Elbe,  Moreover,  the  general 
appearance  of  the  river  would  be  greatly  improv*ed 
by  what  he  had  heard  described  as  the  canalisation 
of  the  Thames, 

Mr.  ].  Casey  pointed  out  that  the  scheme  would 
allow  large  vessels  to  proceed  without  tlelay  to  the 
upper  readies  of  the  Thames,  and  so  save  a  large 
amount  of  the  present  cost  of  cartage. 

Mr.  T.  W-  Barber  explained  that  the  propL>scd  dai! 
would  be  of  solid  masonry,  and  would  rise  above  tli 
level  of  the  highest  possible  tides.  On  the  top  of  the 
wall  would  be  a  roadway,  which  would  connect  Kent 
and  Essex,  and  underneath  there  would  be  a  tunnel , 
which  could  be  used  by  the  railways  north  and  south 
of  the  Thames.  In  the  centre  of  the  dam  a  number 
of  locks  would  be  made,  capable  of  taking  the  largest 
sliips  afloat.  In  addition  to  the  locks,  there  would 
be  weirs  over  which  the  surplus  water  would  fluw 
away  into  the  sea.  Gravesend  was  considered  the 
best  part  of  the  river  at  which  to  construct  the  dam. 
The  dredging  proposed  by  the  London  County  Council 
and  in  the  Government  Bill  o<iuld  not  be  carried  out. 
He  maintained  that  the  river  couh!  not  be  dredged 
to  a  depth  of  15  ft.  below  its  present  bottom  ;  evL-n 
if  it  could  be  done,  the  river  walls  would  fall  in.  It 
was  important  that  tliis  barrage  scheme  should  be 
threshed  ont  before  a  Parhamentary  Cummittee. 
as  it  was  a  question  of  spending  only  £3,000,000  to 
/4, 000, 000,  as  compared  with  the  £40,000,00*1  with 
which  Uie  ratepayers  would  be  saddled  under  the 
Port  of  London  BilL 
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Hallway  Developments  in  China. 

Mr.  iVrthur  Jiidson  Bro^vn,  in  ihe  course  of  an  article 
contributed  to  the  American  Review  of  Ke\aeuT3, 
recalls  the  fact  that  the  conservatism  of  the  Chinese 
for  many  years  proved  too  strong  for  the  prLimoterst 
of  steam  railways.  In  fact  the  first  line,  which  covered 
the  fourteen  miles  between  Shanghai  and  Wu  Sung 
was  no  sooner  completed  by  its  British  promoters 
than  the  Government  t>o«ght  it,  tore  up  the  road  bed 
and  dumped  tlie  engines  in  the  river.  This  was  in 
1876-  Since  then* the  Chinese  have  had  many  object- 
lessons.  If  the  vast  schemes  which  are  at  present 
contemplatefl  by  compauies  of  varyinj?  nationahty 
can  be  realised,  there  will  not  only  be  numerous  hues 
running  from  the  coast  into  the  interior^  but  a  great 
tnmk  line  from  Canton  through  the  very  heart  of 
the  empire  to  Peking,  where  other  roads  can  he  taken 
to  Manchuria  and  Korea,  or  to  any  part  of  -Europe. 
The  far-reaching  effect  of  this  extension  of  m«q:lcrn 
railways  will,  of  course,  mean  a  new  era  for  ChJua. 
The  author,  after  pointing  out  her  agricullural  possJ*- 
bilities  and  immense  deposits  of  coal  and  iron,  remarkii 
that  t(j  make  these  resources  available  to  the  rest 
of   the   world   anrl   in    turn    to   introduce   among    the 


426,000,000  of  the  Chinese  the  produti?*  ,uiti  inventions 
of  Europe  and  America  will  he  to  bring  about  an 
economic  transformation  of  stupendous  proportions. 

A  curious  difficulty  but  a  ver>'  formidable  one 
encountered  by  the  railway  engineer  in  China  is  the 
omnipresence  of  sacred  graves.  This  is  owing  to 
the  peculiar  Chinese  custom  of  burning  their 
dead  wherever  a  geomancer  indicates  a  '*  lucky  " 
place. 

Dredg'ing'  in  Montreal  Harbour. 

Some  very  interesting  details  of  the  dredging  fleet 
of  Montreal  Harbour  were  recently  presented  to  the 
Canadian  Society  of  Civil  Engineers  by  Mr.  H.  A*  Bay- 
field, A.MXan.Soc.C.E. 

The  Harbour  Commissioners*  dredging  fleet  proper  at 
present  consists  of  four  dipper  dredges,  five  floating 
derricks*  one  drill  boat,  five  tugs,  and  twenty-three 
sco\^^.  There  are  other  machines,  but  as  the  work  done 
by  them  cannot  be  said  to  pertain  to  dredging,  no  par- 
ticular mention  is  made  of  them.  It  may  be  stated,  how- 
ever, that  the  complete  fleet  comprises  forty-one  vessels. 

The  dredges  are  all  of  the  dipper  or  spoon  type,  their 
principal  thmensions  being  as  follows  :  Length  of  hull 
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90  ft.,  ^icUli  oi  hull  36  ft.,  maximum  depth  of  hold  from 
9  ft,  6  in.  to  10  ft.  9  in.,  according  to  dredge  ;  si2e  of 
main  engine  16  in.  by  tS  in.  double  cylinder. 

The  standard  bucket  employed  is  of  seven  cubic  yards 
capacity,  and  is  built  with  a  curved  lip  and  front.  There 
are  also  a  few  slraiglit-lipped  dippers  oi  five  and  a  quarter 
yards  capacity,  but  though  specially  designed  for  dredg- 
ing ver>'  hard  material  they  ha%'e  proved  not  at  all 
superior  to  the  larger  bucket ,  and  are,  therefore,  used 
only  for  work  in  a  strong  current  where  swinging  is 
difiicult  with  the  dipper  of  large  size,  or  when  fillmg 
boxes  which  the  seven  yard  bucket  would  overload. 
The  body  or  shell  of  both  size  s  of  dippers  is  of  steel  plate , 
with  bvitt  joints  and  single  cover  strap.  The  Up  and 
lower  band  are  of  cost  steel  and  are  riveted  to  the  shell, 
riveting  being  countersunk  on  the  inside  to  insure  a 
smooth  surface.  The  door  is  composed  of  a  single 
piece  of  inch  and  a  quarter  steel  plate  riveted  to  a  cast 
steel  hinge  piece.  The  latching  device  is  on  the  toggle 
joint  principle,  and,  considering  the  extremely  severe 
usage  it  is  .subjected  to,  gives  good  satisfaction. 
Bails  are  a  single  steel  casting,  secured  to  the  hoisting 
wire  socket  a  cast  steel  shackle.  The  shackle  takes  up 
considerable  room,  but  its  use  is  necesssaryto  prevent 
iniur>-  to  the  wire  by  sharp  bending  at  the  point  where  it 
enters  the  socket. 

Each  dipper  carries  four  teeth  which  are  of  cast  steel 
with  chisel  points.  The  teeth  are  made  hook-shaped, 
the  hook  fitting  over  the  hp  at  places  where  projecting 
lugs  are  provided  to  prevent  side  play.  The  lower  end 
of  each  tooth  is  secured  to  the  shell  by  four  lK>hs.  With 
this  arrangement  of  fastening,  a  change  of  teeth  can  be 
effected  in  about  half  an  hour. 

Experiments  and  Improvements, 

Several  attempts  Iiave  been  made  to  design  a  dipper 
tooth  that  will  last  a  reasonable  length  of  time  in  hard 
digging.  Detachable  points  of  hardened  steel  were 
experimented  with,  but  proved  a  failure  through  lack  of 
strength  either  in  the  pi^int  itself,  or  in  the  body  of  the 
tooth  whicli  had  to  be  cut  away  to  receive  tt. 

Silver  tips  were  V  welded  into  the  teeth  and  given  a 
trial  in  rock  digging.  It  was  found  that  when  the  points 
were  tempered  sufhciently  to  wear  well,  they  were  brittle 
and  broke  too  frequently  to  warrant  their  use. 

At  present  the  only  eflort  being  made  to  improve  the 
lasting  quahties  is  confined  to  heating  and  dipping  the 
tooth  point  after  it  is  drawn  out  under  the  hammer. 

The  life  of  a  set  of  teeth  will  of  course  depend  upon 
be  nature  of  the  material  being  dredged.  In  unblasted 
f  rock  seven  hours  continuous  work  is  a  fair  average, 
» shown  by  records  kept  by  the  wTiter.  l^pon  l.>ecom- 
ing  too  blunt  to  hold  weU,  the  points  are  again  hammered 
out,  but  there  is  a  limit  to  the  drawing  out  process,  and 
the  tooth  5©on  goes  to  the  scrap  pile. 

During  last  season  the  four  dredges  of  the  fleet  used 
up  181  teeth,  each  tooth  having  been  m  service  at  least 
four  limes. 

Considerable  trouble  has  been  escperienced  on  account 
ol  the  verj'  rapid  wear  of  the  faces  of  the  latching  dogs, 
even  though  they  have  until  very  recently  been  made  of 


Manganese  steel.  Castings  of  conmvun  steel  with 
faces  hardened  as  much  as  possible  are  now  being  tried, 
and  though'the  duration  of  the  lest  will  not  allow  of  a 
decision  as  to  tlie  wearing  cjuahties.  it  is  certain  that  they 
withstand  shocks  and  bk^ws  far  better  than  those  of 
Manganese  steel 

Experiments  are  in  progress  to  determine  the  ad- 
visabihty  of  annealing  all  steel  castings  used  in  the 
construction  of  buckets  and  clams.  There  is  no  doubt 
that  the  initial  stram  in  some  of  these  castings  is  very 
high,  a.s  Its  presence  is  frequently  denoted  b}^  shrinkage 
cracks.  It  is  hoped  that  annealing  will  reheve  more  or 
less  of  this  tension  and  materially  increase  the  Life  of  the 
piece. 

With  regard  to  riveting,  it  has  been  prov^ed  that  rivets 
driven  by  pneumatic  tools  are  superior  to  those  put  in 
by  hand.  The  drift  pin  seems  unavoidable  m  work  of 
this  kind,  but  it  is  certain  that  were  all  holes  drilled  fair 
and  good,  slack  rivets  and  broken  castings  would  not  be 
so  common, 

A  Model  Street. 

The  new  Kingsway  from  Holl»om  to  the  Strand  will 
be  a  model  thoroughfare  m  many  ways,  but  more 
particularly  by  reason  of  its  complete  immunity 
from  those  periodic  upheavals  which  are  characteristic 
of  some  of  the  adjoining  streets.  On  the  occasion  of  a 
recent  visit,  the  membeni  of  the  Civil  and  Mechanical 
Engineers'  Society  showed  great  interest  m  the  shallow 
tramway  works  under  the  new  artery,  and  the  diffi- 
culties that  have  been  encountered  in  connection 
therewith.  The  subway,  starting  from  a  spot  close 
to  the  New  Gaiety  Theatre,  will  pass  under  the  western 
arm  of  Aldwych  and  then  north  under  Kingsway  to 
Holbom.  It  will  then  pass  under  Holborn  to  South- 
ampton Row,  where  it  will  come  to  the  surface  at  a 
slope  so  as  to  join  up  with  the  existing  tramway  lines 
that  concentrate  at  Theobald's  Road.  On  each  side 
of  the  tramway  tunnel  there  will  be  two  subw^ays, 
which  w^ill  accommodate  gas  and  water  pipes,  electric 
mains,  etc.  Below  each  of  these  side  tunnels  there 
will  be  a  sewer.  The  visitors  were  first  taken  into  the 
short  length  of  tunnel  at  the  Strand  end,  which  is 
nearly  completed.  Near  here,  close  to  the  site  of  the 
old  Olympic  Theatre,  there  will  be  a  station,  which 
will  be  reached  by  staircases,  but  the  whole  scheme 
includes  a  continuation  of  the  tunnel  as  far  as  the 
Embankment,  The  width  of  the  tunnel  will  be  20  lt*» 
and  the  height  from  the  crown  of  the  arch  to  rail 
level  14  ft.  The  pipe  subways  on  each  side  of  the 
main  tunnel  will  be  12  ft.,  whilst  the  egg-shaped  sewers 
beneath  will  be  2  ft.  H  in.  by  4  ft.  6  in.  The  depth  of 
the  tunnel  beneath  the  surface  varies  from  6  ft.  to 
14  ft.,  the  greater  depth  being  where  the  vs^ork  passes 
under  Holborn  and  the  Strand.  At  these  places  the 
main  tunnel  will  be  divided  into  two  smaller  tunnels 
for  convenience  of  construction.  Special  precautions 
have  been  taken  to  preserve  the  brickwork  from  decay 
by  damp,  there  being  a  hning  of  asphalte  three-quarters 
of  an  inch  or  more  thick.  The  electric  tramcars  will  be 
supphed  by  current  from  conductors  laid  in  conduits. 


ELECTRICAL  AFFAIRS, 


BY 


E.   KILBURN  SCOTT,  M.I.E.E.,  A.M.Inst.C.E. 


Separating  Nonmagrnetic  Metals  by  Eleetricity. 

There  appears  to  be  a  general  impression  that  it  is 
only  possible  to  separate  metals  by  electrical  means 
when  those  metals  are  magnetic.  The  usual  plan  is 
to  pass  the  metal  in  a  finely-divided  form  in  front  of  a 
series  of  electro-magnets.  It  is  probable,  however, 
that  any  metals,  whether  they  are  magnetic  or  not, 
may  be  separated  by  moving  magnets  in  front  of 
the  materials,  so  that  currents  are  induced  in 
the  mineral  particles.  No  one  can  move  copper,  for 
example,  merely  by  approaching  it  with  a  magnet, 
but  if  a  series  of  magnets  of  diflfering  polarities 
pass  it  in  quick  succession,  then  the  copper  will  tend 
to  move  by  reason  of  the  currents  induced  in  it.  In 
other  words,  when  a  rapidly  alternating  current  is 
generated  in  a  piece  of  metal,  that  metal  would  rather 
pass  off  in  the  direction  of  the  magnet  than  have 
electrical  currents  flow  through  it.  Sir  Hiram  Maxim 
appears  to  have  been  an  early  worker  in  this  field,  and 
it  is  one  in  which  there  would  appear  to  be  considerable 
scope. 

A  new  Alternatingr  Current  Flame  Are  Lamp. 

Messrs.  OUver  and  Co.  have  developed  an  alternating 
current  "  flame  "  arc  lamp,  which  is  on  an  entirely 
different  principle  to  any  hitherto  set  to  work.  A  few 
particulars  may  therefore  be  of  interest. 

Two  flame  carbons,  each  8  millimeters  in  diameter 
and  1 8  in.  long,  are  placed  side  by  side  in  metal 
tubes,  the  space  between  being  about  J  in.  Alongside 
the  carbons  there  is  a  glass  rod  about  one-sixteenth 
of  an  inch  in  diameter,  and  the  same  length,  in  a 
separate  metal  tube.  The  arc  is  struck  by  means  of  a 
piece  of  carbon  mounted  on  a  short  bell-crank  lever, 
which  rests  against  the  ends  of  the  two  flame  carbons- 
Immediately  current  is  switched  on,  a  solenoid  pulls 
^h»»  short  circuiting  piece  away,  so  striking  the  arc. 

The  end  of  the  glass  rod  projects  very  slightly  from 
the  metal  tube,  and  its  upper  end  carries  a  weight  which 
also  rests  on  the  top  of  the  two  flame  carbons.  By  an 
ingenious  magnetic  deflecting  device  the  arc  plays  on 
the  lower  end  of  the  glass  rod  and  in  due  time  melts  off 
a  small  piece,  thus  allowing  the  rod  to  drop  about  one- 
sixteenth  of  an  inch.  The  flame  carbons  are  then 
pushed  down  the  same  amount.  It  should  be  men- 
tioned that  the  carbons  are  held  up  by  weighted  friction 
clutches.  The  two  carbons  and  the  glass  rod  are  thus 
burnt  away  at  the  same  time.  The  feature  of  the 
lamp  is  that  there  are  no  solenoids  other  than  the  one 
for  working  the  bell-crank  lever,  the  arc  is  also  hori- 
zontal, and  therefore  gives  no  shadow  from  the  lower 
carbon.  One  of  these  arc  lamps  on  the  Leeds  Market 
circuit  takes  34  volts  10  amperes,  and  absorbs  400  watts 
on  the  primary  side  of  the  step-down  transformer. 

Winding*  Field  and  Transformer  Coils. 

In  winding  copper  wire  on  to  a  field  coil ,  it  is  usual  to 
place  a  brake  on  the  spindle  of  the  spool  which  is  being 


unwound  so  as  to  keep  the  wire  taut.  This  naturally 
gives  a  side  pull  on  the  bearings  of  the  lathe,  and  there  is 
considerable  friction.  It  occurs  to  the  writer  that  if 
two  spools  were  wound  on  the  same  lathe  and  the  wires 
guided  on  to  the  spools  from  opposite  directions,  say  top 
and  bottom,  these  side  pulls  would  be  neutraUsed  to  a 
large  extent. 

The  present  tap  tapping  of  the  wire  with  wooden 
mallets  is  anything  but  satisfactory,and  what  appears  to 
be  wanted  is  a  change  gear,  which  would  move  a  small 
pair  of  gripping  wheels,  the  exact  distance  represented 
by  the  diameter  of  the  wire,  at  each  revolution.  A 
knock-off  reversing  motion  would,  of  course,  be  neces- 
sary to  start  the  wire  back  again  when  it  reached  the 
end  of  each  layer. 

It  almost  goes  without  saying  that  there  should  be  a 
revolution  counter  on  every  winding  lathe,  otherwise 
it  is  difiicult  to  ensure  that  the  exact  number  of  turns 
will  be  wound  on.  With  the  shunt  coils  of  a  multipolar 
dynamo  it  is  most  important  that  each  pole  should  give 
the  same  number  of  ampere  turns,  otherwise  there  will 
be  unbalancing.  As  the  coils  are  connected  in 
series,  the  number  of  turns  must  be  the  same  on  each 
coil. 

In  the  case  of  similar  sized  transformers  which  have 
to  bank  together,  it  is  also  important  to  have  the  turns 
exectly  the  same  on  both  primary  and  secondary  coils. 

Steel  Conduit  Tubing. 

The  use  of  steel  conduit  tubing  for  carrying  electric 
cables  is  very  rapidly  taking  the  place  of  wooden  casing. 
Among  the  debatable  points  m  connection  with  the  use 
of  such  tubing  is  the  question  whether  the  interior  should 
be  Uned.  Soapstone  powder  is  used  to  assist  the  draw- 
ing in,  but  by  hning  with  some  smooth  material  the 
cables  can  be  drawn  in  without  any  risk  of  abraiding 
to  the  insulation.  At  the  same  time,  such  material  may 
act  as  an  insulator.  In  one  particular  make  of  con- 
duit the  interior  is  Uned  with  one-sixteenth  of  papier 
mache,  impregnated  with  bitumen. 

Another  point  in  connection  with  steel  tubing  is  the 
question  of  sweating  on  the  interior  surfaces,  this  being 
due  to  the  fact  that  the  temperature  inside  is  raised  by 
the  current  flowing  through  the  cable.  There  is  much 
less  risk  of  such  sweating  occurring  if  the  tube  is  Uned. 
but  in  any  case  it  is  probable  that  it  would  be  of  con- 
siderable benefit  to  withdraw  the  moist  air  from  the 
interior  of  the  conduit  after  it  has  been  installed,  in 
much  the  same  way  as  is  done  with  telephone  wires. 

The  few  accidents  which  have  occurred  with  steel 
tubing  have  been  due  to  the  fact  that  the  tubing  was 
not  properly  earthed.  This  is  a  most  important  matter. 
and  it  is  not  only  necessary  to  see  that  the  tubing  is  well 
earthed,  but  also  to  be  sure  that  there  is  good  conduc- 
tivity between  the  joints.  Such  joints  should  be  metal 
and  any  white  lead  or  paint  which  is  employed  for  making 
the  conduit  airtight  should  be  beyond  the  screwed 
portion. 
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POWER    STATION    NOTES- 


Bv    E,  K.  S. 


The  Drainage  of  Steam  Pipes. 

In  most  steam -pipe  systems  working  with  ordinaxy 
ftturatcd  steam,  itvnXi  be  iound  that  there  is  a  stream  of 
apouryraoisture  flowing  alung  the  bottom  t)f  the  pipini^. 
Tests  for  wetness  of  steam  sliould  therefore  be  made  at 
the  bottom  of  the  pipe,  and  not  at  the  centre.)  It  hap- 
pens that  this  moisture  is  not  nnly  a  danger  when  it 
mana^e^  to  get  into  the  engine  cyHnders,  but  it  has  also 
the  effect  of  washing  out  the  cylinder  oil. 

In  this  country- the  usuaJ  plan  is  to  pro\Hde  numerous 
steam-traps  to  catch  this  water,  but  in  the  States,  a 
steam-loop  system  such  as  the  f lolly  is  generally  em- 
ployed. Thissystemhas  been  titled  to  the  Bath  Tram- 
ways' piwer-house  by  the  Westinghouse  Co..  so  a  short 
description  may  be  of  interest.  In  its  simplest  form, 
the  Holly  system  consists  of  a  receiver  placed  below 
the  lowest  point  to  be  drained »  a  riser  pipe,  and  a  drop 
leg,  the  whole  forming  a  loop  to  the  main  steam  range. 
The  riser  pipe  and  drop  leg  arc  carried  high  enough 
to  enable  any  water  which  accumulates  in  the  drop 
leg  to  force  its  way  into  the  boiler  by  gravity.  The 
reason  for  the  water  and  moisture  finding  its  way  up 
the  riser  pipe  is  because  means  are  provided  (by  con- 
densation) for  causing  a  lowering  of^ pressure  at  the  top 
of  the  pipe.  Naturally  the  steam  tends  to  flow  towards 
this  reduced  pressure  point,  and  in  so  doing  it  carries 
with  it  any  primage  or  condensation  water  and  vapoury 
moisture,  Suppxise  the  pressure  in  a  given  boiler  is 
lOO  lb,,  the  pressure  at  the  engine  95  lb.,  and  in  the 
I  drop  leg  04  lb.  There  will  then  be  6  lb.  difference 
etwxen  the  boiler  and  the  drop  leg,  and  a  column  of 
''■water  in  this  drop  leg  standing  14  ft,  above  the  level 
of  the  water  in  the  boikr  will  provide  sufficient  hydro- 
static head  to  balance  the  difference  in  pressure. 

By  maintaining  the  necessary  difference  in  pressure 
at  the  lugh  point  of  the  system,  the  drop  leg  column 
reaches  a  height  corresponding  to  this  constant  differ- 
ence and  rises  no  further.  It  is  then  in  full  action,  and 
maintains  circulation  so  long  as  steam  is  in  the  system. 
The  method  has  the  advantage  of  being  absolutely 
automatic  and  comprehensive  in  action^  and  it  operates 
whether  much  or  little  water  is  present  and  at  aU  times, 
day  and  night,  without  any  attention  whatever.  As 
the  water  returned  to  the  boilers  is  absolutely  pure,  it  is 
fM^ssible  to  reduce  scale  by  concentrating  the  water  into 
one  or  two  boilers  at  a  time.  In  one  case,  the  system 
provided  the  entire  feed  in  one  boiler  in  a  battery  of 
twelve. 

The  Tangential  Water  WheeL 

The  simplest  of  all  the  prime  movers  which  are  in 
use  to-day  is  undoubtedly  the  Pelton  wheel,  or,  as  it 
stiouJd  more  properly  be  called,  the  tangential  water* 
wheeh  It  is  closely  associated  with  the  development 
of  electric  transmission  in  the  Western  States  of 
America,  where  it  has  been  developed  from  the  old 
Hirrdy  Gurdy  wheel  of  the  gold  miners.  In  the  modern 
wheel  the  water  strikes  double-curved  buckets,  and 
the  impulse  causes  rotation.  Further,  the  buckets 
are  so  shaped  that  the  direction  of  the  jet  is  reversed 
almost  back  upon  itself,  and  this  reversed  flow,  as  it 
emerges,  is  reactive,  and  tends  to  further  increase  the 
power  and  speed  of  rotation,. 

As  compared  with  the  turbine,  the  first  cost  of  the 
tangential  wheel  is  very  much  less,  and  for  high  heads 
f*#,.  se\'eral  hundreds  of  feet,  it  can  be  used  where  a 
turbine   is   quite   impossible.     At    the   same   time   its 


cost  td  mainlcnauce  i>  but  a  tracuoii  ot  ihul  ui  tlie 
turbine,  for  a  complete  set  of  new  buckets  costs  very 
little,  and  can  be  mounted  ni  an  hour  or  so  by  an 
unskilled  man.  Regarding  efficiency,  any  good  make 
of  wheel  wdl  give  over  80  per  cent.,  and  there  is  this 
to  be  said,  that  it  maintains  its  efticiency,  whereas  a 
turbine  ctuistantly  decreases  as  the  wheel  wears  uway 
in  the  casing,  thus  allowing  the  water  to  pass  by  instead 
of  through. 

A  tlisadvantage  of  the  turbine  is  that  the  variation 
in  design  is  hmited  by  reason  of  its  excessive  cost  tor 
large  diameters.  The  tangential  wheel,  on  the  oilur 
hand,  permit*  of  very  wide  and  free  scope,  ^ 
wheels  have  been  built  to  give  3,000  h.p.  on  a  1.5 
fall  and  a  speed  ol  .340  revolutions  per  minute.  Ihc 
lughest  heads  for  which  tangential  whceb  have  been 
built  are  2,530  ft.  at  Seattle.  2,250  ft,  at  Panuco  Mine. 
Mejcico.  and  i2,itx>  ft.  at  Pike's  Peak,  U,S,A.  These 
give  pressures  of  upwards  of  i. 000  lb-  per  square 
inch  at  Ihe  nozzle,  so  it  will  be  seen  that  the  cngi 
neerin^  of  these  high  falls  is  no  child's  play. 

Advantages  of  High  over  Low-Head  Falls. 

A  glacial  stream  or  mountain  torrent  is  much  better 
for  the  purpose  ot  power  work  than  water  at  a  lower 
altitude,  because  when  the  water  is  led  into  pipes  at  a 
point  above  the  trec-hn^  there  is  so  much  less  risk 
of  organic  matter  getting  past  the  strainer.  In  the 
case  of  a  river  on  the  other  hand,  expensive  gratings 
and  strainers  are  necessary  to  catch  wood,  leaves, 
and  other  smaller  floating  obstructions.  In  some 
power  installations  a  gang  of  men  is  kept  constantly  at 
work  clearing  the  strainers, 

A  low  fall  is  generally  in  a  valley,  where  land  is 
valuable  and  where,  if  the  water  rights  are  inter* 
fered  with  there  may  be  legal  difficulties,  .\ 
mountain  stream,  on  the  other  hand,  generally  runs 
through  land  of  little  value.  It  should  also  be  remem- 
bered that  with  the  small  amount  ol  water  required 
from  a  liigh  head  it  is  much  easier  to  provide  for  storage 
to  carry  over  periods  of  drought.  A  few  feet  ditferenc 
in  the  height  of  such  a  reservoir  makes  little  or  ii' 
difference  to  the  power,  whereas  on  a  soft,  fall  two  ur 
three  feet  in  height  of  the  storage  reservoir  or  the  tail 
race  makes  a  considerable  difference  in  the  power 
available. 

High  Head  Water  Powers. 

Travellers,  as  a  rule,  are  only  impressed  by  falls^ut 
moderate  height  over  which  the  water  comes  tumbling 
in  masses.  They  do  not  appreciate  the  fact  that  a 
mountain  stream  dropping  i,o<X)  or  so  in  a  short 
horizontal  distance  may  be  capable  of  developing  much 
more  power  at  a  fraction  of  the  expense.  The  result  of 
this  is  that,  with  the  exception  of  California  and  the 
Western  Slates  of  America,  very  little  has  been  done  to 
develop  high-head  water  powers. 

In  the  Colonies,  South  America,  and  .\frica.  as 
well  as  India  and  the  Far  East,  there  are  numerous 
high- head  falls  waiting  to  be  put  into  use  for 
the  purpose  of  electric  transmission.  The  rapifl 
development  which  has  taken  place  in  the  Western 
States,  and  the  enormous  distances  to  which  the  current 
is  transmitted  (80,  99,  142.  and  180  miles  are  four  of  the 
longest  transmissions)  show  that  the  generation  of 
electricity  from  high- head  falls  is  a  paying  business. 
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IRON  AND  STEEL  NOTES^ 


By  E.  H.  B. 


Mr.  R.  A.  Hadfleld  and  His  Work 

Mr.  R.  A.  Hadfield  has  been  contributing  to  the 
*•  Iron  and  Steel  Metallurgist  and  MetaUographist." 
pubhsht^d  at  Boston,  Mafss..  some  valuable  note^s  on 
iron  and  steel  allo>^.  He  remarks  that  the  examina- 
tion oi  the  properties  of  iron  alloyed  with  other  elements 
is  l»emg  continued  with  increasing  vigour,  and  valuable 
results,  both  from  the  immediate  practical  as  well  as 
the  scientific  point  of  view,  are  accruing  to  the  world 
frmii  the  labours  of  the  metallurgist.  Now^adays  w^e 
do  not  hunt  for  the  philosopher's  stone,  but  verily 
the  metallurgist  has  produced  "  transmutations  *' 
that  even  ten  years  ago  would  not  have  been  thought 
possible.  The  wnter  has  piroduced  alloys  with  tensile 
strengtlis  all  the  way  from  18  tons  up  to  110  tons  per 
s<}uare  inch,  and  \iith  elongations  from  nil  to  70  per 
cent.  But,  singular  as  it  may  seem,  notwithstanding 
the  important  part  pla>^d  by  all  these  new  iron  allo\"s, 
carbon  still  maintains  its  premier  position  in  deter- 
mining the  practical  value  of  the  various  products, 
in  other  words,  there  are  few.  if  any.  iron  alloys  in 
which,  apart  from  the  effect  produced  by  the  special 
element  added,  the  presence  of  carbon  is  also  unneces- 
sary^ ;  therefore,  whatever  the  theory  believed  in  by 
each  reader  of  this  article,  that  ls,  whether  he  is  a 
carbonist  or  allotropist,  it  has  to  be  admitted  thai 
carbon  alone  is  the  predominant  factor  in  determining 
the  utihty  of  the  alloy.  The  writer  is  not  stating  this 
in  any  controversial  spirit,  as.  of  course,  the  aUotrop;st, 
whilst  admitting  the  importance  of  carbon,  claims 
its  action  is  di  fie  rent  to  that  believed  in  by  the  car- 
bonist.  but  the  fact  remains  that  carbon  must  be  present 
t<t  render  the  alloy  of  practical  value. 

Fmally.  says  Mr.  Hadfield,  may  it  not  be  claimed 
that  the  world  is  more  than  ever  indebted  to  that 
mdefati^able  body  of  men«  the  metallurgists,  who 
labour  on,  year  by  year,  through  difficulties  often 
Bpj>arently  tnsunnoun table,  to  improve  and  perfect 
the  quahties  of  iron  for  the  general  beneht  of  mankind, 

A>i  tbe  article  is  for  the  first  number  of  the  enlarged 
*'  Metallographist  "  of  America,  Mr.  Hadiield  takes 
the  opiportnnity  of  wishing  God  speed  to  the  members 
of  his  craft  in  their  work  in  that  great  Republic,  where 
he  has  always  received  so  much  personal  kindness  and 
courtesy.  He  offers  every  good  wish  for  continue<l 
success  to  the  editors  in  the  continuation  of  their 
eflorts  to  improve  and  enlarge  the  stores  of  information 
nn  metallurgical  matters. 

Transvaal  Ironworks^ 

Tlie  African  Wcrfd  states  that  the  site  of  the  pro^ 
posed  new  ironworks  in  the  Transvaal  w^l  not  be  zt 
Ondeistepoorte,  north  of  Pretoria,  as  was  originally 
intemled.  Although  the  great  project  will  be  earned 
out  ill  Its  entirely,  certain  bank  assays  on  the 
Onderstepoorte  ore,  made  at  Johannesbure  last  May, 
liavTf  been  found  to  be  quite  untrustworthy. 

The  Iron  and  Steel  Institute^ 

Ihe  annual  general  meeting  of  the  Irtm  and  Steel 
Institute  will  be  held  at  the  Institution  of  Civil  Engi- 


neers on  Thursday  ^nd   Friday.   May   5  th  and  6th  * 

The  annual  dinner' will  be  held — under  the  presidency 
of  Mr.  Andrew  Carnegie — in  the  Grand  Hall  of  the 
Hotel  Cecil,  on  Friday.  May  6th. 

Meeting  in  the  IJnlted  States. 

The  autumn  meeting  will  take  place  in  New  York 
on  October  24th.  25th,  and  36th.  ,\fter  the  meeting 
there  will  be  an  excursion  to  Philadelphia,  Washington, 
Pittsburg.  Cleveland,  Niagara  Fails,  and  Buffalo, 
returning  to  New  York  on  November  loth.  During 
the  trip  night  travelling  wiU  be  avoided,  and  every 
endeavour  will  be  made  to  obviate  fatigue.  The  two 
Sundays  will  be  spent  at  Washington  and  at  Niagara 
Falls.  "  The  approximate  cost  of  the  stay  m  the  United 
States  is  estimated  at  £2^.  For  the  convenience  of 
members  desirous  of  visiting  the  St.  Louis  Exbibition. 
arrangements  will  be  made  for  a  hmited  number  to 
leave  Pittsburg  for  St.  Louis  and  Chicago,  reaching 
New  York  on  the  evening  of  November  lOth.  This 
trip  will  necessitate  three  nights  being  spent  in  sleeping 
cars,  and  the  approximate  cost  will  be  £35. 

An  influential  committee  has  been  formed  in  the 
United  States  for  the  reception  of  the  Institute,  Mr. 
Charles  Kirchliofi  being  the  president  and  Mr.  Theodore 
Dwight  (99.  John -street.  New  York),  the  hon.  secretary. 

The  Heat  Treatment  of  SteeL 

A  very  interesting  work  on  the  '*  Hardening.  Tem* 
pering,  AnneaUng.  and  Forging  of  SteeL"  by  Joseph 
V,  Woodworth,  is  to  hand  from  Messrs^  Archibald 
Constable  and  Co.,  Ltd.  It  deals  with  the  practical 
side  of  a  subject  that  is  now  very  promijient,  and 
presents  a  great  deal  of  useful  information,  in  com 
pressetl  and  easily  acoe^ble  form.  To  indicate  the 
style  of  the  work  I  cannot  do  belter  than  quote  one 
or  two  paragraphs. 

Points  to  be  Bemembered. 

To  heat  and  cool  steel  properly,  says  Mr.  Wood- 
worth,  remember  the  foUomng  :  Ncv-er  heal  a  piece 
of  steel  which  is  to  be  annealed  above  a  bright  red. 
Never  heat  a  piece  to  be  hardened  a^ve  the  lowest 
heal  al  which  it  wiU  harden,  and  the  larger  the  piece 
the  more  time  required  to  heat  it  is  required,  which 
will  have  to  be  higher  than  a  smaller  piece  of  th 
same  steel,  because  of  the  fact  that  a  large  piece  takes 
longer  to  cool  than  a  smaller  piece^  as  when  a  large 
piece  of  steel  is  plunged  into  the  bath  a  large  vo  ume 
of  steam  arises  and  blows  the  w^ter  away  from  it. 
thus  necessitating  more  time  in  the  cooling.  Thus 
w^hen  the  tool  or  die  is  very  large,  a  tank  should  be 
used  to  harden  it  in,  into  which  a  stream  ol  cold  water 
13  kept  constantly  running,  as  otherwise  the  red  hot 
steel  will  heat  the  water  to  sadi  a  itegree  that  the 
ste^  will  remain  soft* 

Different  Quenching  Baths— Their  Effect  on  SteeL 

On  this  question  the  author  remarks  that,  oext 
proper  heating,    more   depends    upon     ihe    que 


(i^> 


\ 

^ 

& 

t\  Se  25S6S7  28  29  i  X  5  4  5  8  8  iO  iMS  15  fe  \T\SiS 

^^1 

59 

5S 

57 

56 

55 

54 

tag 

«87 
126 
IS5 
124 
123 
3 
50 
49 
45 
47 
45 
4? 
4( 
40 
53 
52 
51 
50 

^ 
12 

n 

10 

^3 

22 

d 

I  I 

" 

O] 

^I 

>cr 

V. 

/ 

■^ 

.. 

\ 

y 

— 

>-^ 

,^ 

-^ 

*■* 

\ 

/ 

**^ 

r 

> 

*^ 

•N., 

^ 

^ 

■7 

til 

L 

v 

j 

> 

/ 

V 

S; 

•^ 

r 

\ 

-.., 

^ 

J 

L 

y 

s 

h. 

Jt 

X 

^ 

/ 

\ 

^ 

^ 

h- 

^ 

/ 

\ 

/ 

^ 

"- 

0^ 

Pig  Iron 

Sc< 

>t« 

ph 

^ 

•^ 

^ 

^ 

■^ 

"^ 

^^^ 

^^ 

^ 

Cleveland. 

^ 

—  — 

-_^ 

^ 

'^ 

s, 

^^ 

_ 

^^ 

■-* 

■^ 

— ' 

■H 

" 

^ 

/ 

1 

Hemat 

Ue 

- 

— 

^ 

^^" 

^^^ 

^^ 

*^ 

*^ 

-^ 

^ 

— 

^ 

^ 

■ 

Enstlis] 

1 

Lei 

i^ 

« 

— 

=- 

^^ 

^* 

^" 

^ 

Soelter. 

^ 

=- 

^ 

— 1 

" 

■^ 

■^ 

^ 

THE   HOMK    METAL    MARKET. 

Chart  showing  daily  fluctuatians  between  Jatraary  Jist  and  February  19th,  1Q04. 

J 

than  iinylhing  else.  It  fotloirs  that  I  be  effects  of  the 
use  of  I'be  vanoiti  kinds  of  baths  are  reqmre<l  to  be 
miderslootl.  The  most  generally  u^^cd  bath  is  usually 
cuJd  water,  though  not  m frequently  sak  is  added  or 
a  strong  brine  »s  nsetl.  The  following  will  be  found 
to  answer  well  for  the  work  mentionetl  :  For  ver\- 
Ihin  antl  ddicate  ^xirts.  an  <id  bath  should  be  used 
for  rjuenchmg.  For  small  parts  which  are  required 
to  be  ver>'  hard,  a  stihition  composed  of  about 
a  pound  of  citric  acid  crystal?;  dissolved  in  a  gallon 
of  water  will  do.  For  liardening  springs,  sperm 
ml  :  and  fur  culling  tonls,  ra\i'  Unsee*!  oil  will  prove 
excellent. 

B*iiled  water  has  often  pDved  the  unly  bath  to  give 
gcifxi  results  ui  a  large  variety  of  work,  the  parts 
retjuiring  lianlening  tjeing  heatetl  in  a  closed  box 
or  iul>e  to  a  low  red  heat  and  then  quenched.  Some- 
times  the  water  should  Ije  Ix^ilmg,  at  others  quite  hot, 
aiul  then  again  lukewarm.  Experience  will  teach 
the  operator  which  is  the  be>t  for  special  work.  If  a 
(rutting  tool,  such  35  a  hollriw  mill,  a  spring  threading 
die.  or  a  simdar  tool.  ii»  lt»  l>e  hardened  in  a  bath  of 
this  sort*  thp  It  with  the  hole  up  or  the  steam  will 
prevent  the  liquid  from  entering  the  hole  and  leave 
tlie  walls  soft,  X  tendency  to  crack  wdl  also  prevail 
if  I  his  \3  not  done.  The  generation  of  steam  must  be 
constdered  when  hardening  wr+rk  with  holes  or  depres- 
sions in  it.  and  attention  must  be  paid  to  the  dipping 
of  the  part  •90  as  to  prevent  the  steam  from  crowding 


the  water  away.     Clean  ivaler  steams  rapidi%%  urtlile 

brine  and  the  different  acid  solutions  do  not. 

Hardening  Large  Hilling  Cutters. 

Ii  IS  remarked  that  large,  plain  or  former  milling 
cutter5,  say  over  3  J  in,  m  diameter  and  4  in-  long, 
to  harden  should  be  packed  m  a  mixture  o!  e^juAl 
quantities  of  granulated  charred  leather  and  charcoal. 
taking  care  not  to  have  any  part  of  the  null  within, 
say.  2  in.  of  the  box  at  any  point.  Keep  it  in  the 
furnace  for  four  to  four  and  a-half  hours  after  the 
box  is  heated  through  to  a  low  red  :  remove  the  box 
from  the  furnace  at  the  expiration  of  the  time  and 
quench  the  cutter  in  a  bath  of  raw  linseed  oil,  twirUcig 
it  around  rapidly  m  the  oil  so  as  to  cause  the  oil  to 
come  m  contact  with  the  teeth.  .\ll*3w  the  cotter 
to  remain  in  the  oil  until  cold^  A  formed  mill  with 
hea\^^  teeth  does  not  need  to  have  the  temper  dra^iu 
Milk' with  teeth  cut  in  the  ordinar^^  manner  should  be 
run  quite  as  long,  and  may  be  drawn  for  ordtnarr 
work  to  a  hght  straw  colour,  or  if  drami  in  a  kettle 
gaging  the  heat  by  a  thermometer  to  435  or  43odeg.  F. 
We  have  seen  a  large  number  of  milling  cutter* 
an<I  similar  tools  treated  by  this  method  and  have; 
never  known  one  to  be  lost  by  cracking.  In  years 
of  experience  with  this  method  we  have  had  bot  a 
few  pieces  crack, 

Mr.  Woodworth's  work  is  thoroughly  practical,  ami 
its  value  is  greatly  enhanced  by  numerous  lUustrations 
and  an  excellent  scheme  of  arrangement- 


COMING   EVENTS—MARCH. 


3rd.  -  Civil  and  Me*  haniuil  En^jineers  Society:  General 
Meeting,  Caxton  Hall  at  S  p.m.  Birminj»ham  Engl* 
Pterin g  S<xicty  :  Visit  Bum!*ted  and  Chandler's  Works, 
Hednesford, 

5th.— H'^n.  "'ihirn  Association  of  Meclianical  Engineers: 
Monti  r^. 

7th,     S  Engineers:    Meeting    at    the   Ro\-al 

I'nited  Service  Institution.  Edinburgh  rn»versit\' 
l.'hcmical  Society:  General  Meeting.  —  Institution  of 
Marine  Engineers:  Meeting  at  Stratford,  t.,  at  8 
p.m.  Society  of  Arts :  Cantor  Lecture,— Birmingham 
A*!m>ciatjon  oi  Mechanical  Etigineers :  Visit  Messrs. 
Thompson's  Boiler  Work**,  Etiingshall. 

8tll. — Junior  Engineering  Society :  Meeting  at  the 
G-W.R,  Mechanics'  Institute.  Swindon* 

lOth-  J.^^tih.tin.»  of  Electrical  Engineer*  :  General  Meet* 
I  Ti   of   Birmingtiiim    Students    of    Civil 

h    -  !.— Birmingham  I'niversity  Engineer- 

ing iocitty  iatrel, 

12th.-  The  Manchester  Association  of  Engineers : 
Gcncr4l  Meeting, 

Wth.—Sfxiety  oC  Arts:  Ctnfor  Iwecturc,— Edinburgh 
rniversiiy  Chemical  S<ictety :  General  business 
Meeting. —  Institution  of  Mechanical  Engineers: 
Gmdiiates  Meeting  at  730  p.m. 

15th.~Jtmior  Engineering  Society;  Meeting  at  the 
G,VV*K.  Institution,  Swindim. 

i6th.— Institution  of  Civil  Engineers:  Annual  Dinner 
at  IJncolT»'H  Inn  Hall— Sir  W.  H.  White  presides.^ 
Hintiingh.titi  LiKal  Section  Institution  o(  Electrical 
l-'nginecrs  :  Visit  liritish  Thomson- Houston  O^mpany, 
r<ugby,  followed  by  Meeting  in  The  rniversity. 


nth*— fnsiitation  of  Mining  and  Metallurgv :  Meeting 
at  8  p,nv-  Birmingham  University  Engineering 
Society,  General  Meeting, 

18th. — Institution  of  Mechanical  Engineers  :  Meeting 
al4J  p.m.— City  of  London  College  Science  Society: 
UcneraJ  Meeting. 

19th.— Nortli -East  Coast  Institution  of  Engineers  and 
Shipbuilders  :  Meeting  of  Graduate  Section  at  Sunder- 
land. —  StiOf  ordshire  Iron  and  Steel  Instttotioti : 
General  Meeting. 

21st.— Society  of  Arts  :  Cantor  Lecture. 

23rd.-  Institution  of  KavaJ  Architects  :  Annual  Dinner 
at  7.15  p.m. 

24ith.— !n?.t!tulion    of    Electrical    Engineers :    General 

M  Tiirmingham  Local  Students'  Institution  of 

*  Iters:    General   Meeting. ^ — InsKttrtion    of 

N.iwn  .vii^iiitectb:  Annual  Meeting, 

26th,~X*>rth-East  Coast  In^ititution  of  Engineers  and 
Shipbuilders  :  General  Meeting.— Institution  of  Kavat 

Architects :   Antmal  Meeting. 

26lhi  The  Manchester  Association  of  Engineers: 
General  Meeting- 

29th,— Junior  Engineering  Sodety :  Annual  Gencnd 
Meeting  at  the  G.W.R.  Institution,  Swindon. 

31st.— Leeds  Association  01  Engineers  1  General 
Meeting. 


AUTOnOBILE    DEVELOmENTS. 

By  J.  W. 


1x15  announced  that  an  automobile  society  has  been 
fonned  in  Calcutta,  which  will  be  known  as  the  Auto- 
mobite  Association  of  Bengal. 

It  is  interesting  to  note  that  the  Berlin  postal  au- 
thorities are  making  use  of  motor  vehicles  for  the  con- 
veyance of  mails  between  the  general  post  office  and 
the  suburbs  of  Schoneberg. 

The  side  slip  trials  arranged  by  the  Autumnbile  Cliii> 
arc  to  l>e  held  about  March  2Sth,  and  it  ia  announced 
that  a  private  track  has  been  kindly  lent  for  the 
purpose.  The  competition  must  necessarily  involve 
a  great  deal  of  trouble  to  the  organisers,  and  it  will  be 
interesting  to  see  how  the  track  is  treated  for  this  unique 
competition. 

On  March  igih  to  the  26th,  Cordingley's  Ninth  Inter- 
national Automobile  Exhibition  will  be  held  at  the 
Royal  Agricultural  Hall,  Lonrion.  There  will  be  ample 
opportunity  to  compare  Bntish  machines  with  foreign 
productions,  and  an  interesting  teature  will  be  a  col- 
lection of  war  balloons  and  air-ships,  which  will  be 
exhibited  by  the  Aero  Club. 

Motor  Vehicles  for  Agriculture. 

The  practical  application  of  motor  vehicles  to  agri- 
culture is  well  illustrated  in  a  motor  manufactured  by 
the  Iv«l  Agricultural  Motors,  Ltd.     This  is  expressly 
^designerl    for    operating    ploughs,    mowing,    reaping, 
[chaJJ-cutting,  churning,  etc.     It  can  also  be  used  as  a 
ctor  or  lor  stationary  work,  such  as  chafl-cuttmg. 
ling  roots,  and  grinding  com.     The  motive  agent  is 
_  fttrol.  and  the  machine,  which  is  simple  in  construction, 
develops  alK»ut  8  h*p. 

O'Gorman's  Motor  Pocket  Book*  is  a  work  which  is 
to  be  CMrdially  recommended  not  only  to  those  who 
habitually  use  the  automobile  in  one  form  or  another, 
t)ui  also  to  engineers  who  desire  to  keep  themselves  well 
informed  as  to  the  progress  made  in  the  technical! ti^ 
of  the  subject.  Those  who  are  newly  taking  up  motor- 
ing will  hnd  it  a  veritable  vade-mecum,  for  it  is  ar- 
I  ranged  on  the  dictionary  plan,  and  it  would  be  hard  to 
(name  a  subject  useful  to  the  motorist,  from  accumu- 
lators lo  wire  gauges,  that  is  not  succmctly  dealt  with. 

The  New  York  Show, 

There  was  a  large  display  of  electric  vehicles  at  the 
recent  automobile  show  at  Madison  Square  Garden, 
|Kcw  York,  Out  of  a  total  of  250,  nearly  50  were  of  the 
electnc  class  :  ijs  were  gasohne.  and  a  dozen  were  steam 
motors^  the  others  being  aKso  ga^aohne  but  of  the  motor 
tttcycle  type,  Au  electrical  contemporary  remarks 
that  there  is  nothing  in  such  figures  to  make  electrical 
engineers  despair  of  the  future,  especially  as  a  large 

E report  ion  of  the  electncs  were  not  of  the  fanc\*  type 
ut  were  strictly  industrial  and  utilitarian. 

The  show,  which  w^as  held  under  the  auspices  of  the 
atitomobile  Club  of  America,  was  not  remarkable  for 
any  particular  novelty,  but  it  showed  a  marked 
advance  over  its  predecessors,  A  great  many  of  the 
electnc  automobiles  were  of  the  commercial  type. 


*  J>iibltebcd   by   Archibald   CoQitable    and   Co., 
7s.  fd,  net 


Lid.      Lculhrr. 


The  International  Motor  Boat  Contest 

We  are  informed  by  Mr.  Basil  H.  Joy^  techmca 
{secretary  to  the  Automobile  Club,  that  three  challenges 
were  received  from  France  for  the  British  international 
cup  for  motor  boats  before  the  last  day  on  which  w 
challenge  could  be  received.  Two  of  these  entries  arc 
for  boats  driven  by  petrol  motors,  one  from  MM.  Clement 
and  the  other  from  Messrs.  G.  Pitre  and  Co,,  and  the 
third  IS  a  Gardner-Serpollet  steam  launch,  entered  by 
MM.  Legur  and  Gardner.  No  less  than  seven  boats  have 
been  entereil  to  defend  the  cup  on  behalf  of  Great 
Britain,  two  Ix'ing  from  Mr.  S.  F.  Edge,  the  present 
holder,  three  from  Messrs.  J,  E,  Hutton,  Ltd.,  one  from 
Messrs.  Thorny  crofts,  and  one  from  Lord  Howard  de 
Walden.  This  will  necessitate  an  ehminating  race 
being  held  to  decide  upon  the  three  boats  which  are  to 
represent  England  in  the  race  itself.  Further  entries. 
It  is  hoped,  will  yet  be  received  from  France,  which  will 
also  necessitate  an  eliminating  test,  and  if,  as  is  con- 
Ijdently  expected,  entries  are  received  from  Germany 
and  the  United  States,  the  race  will  be  the  most  repre- 
sentative and  important  international  contest  tor 
motor  boats  that  has  ever  taken  place.  The  actual  date 
ol  the  ract?,  which  will  be  held  probably  in  the 
Solent,  is  to  be  July  ;?oth. 

The  Crystal  Palace  Show. 

The  remarkable  progress  of  the  EngUsh  n -"  ^  '  le 
industry  was  well  illustrated  at  the  Crystal  F  v. 

vvhere  a  space  of  130,000  square  feet  was  ea^^  -, .,  ..i.^cn 
up  by  motor  manufacturers  and  traders  ;  m  fact,  ii  ta 
impossible  to  avoid  feeling  that  our  home  manufac- 
tiirers  have  scored  a  triumph.  The  excellent  show  of 
motor  agricultural  machinery  must  have  been  particu- 
larly instructive  to  visitors  from  the  country,  and  should 
lead  to  further  important  developments  in  this  dircc* 
tion,  while  another  very  interesting  feature  was  to  l>e 
found  in  the  steel  motor  boats.  The  Times  calls  attention 
to  the  fact  that  the  British  manufacture  has  practically 
doubled  ii^elf  during  a  year  by  no  means  remarkable 
for  commercial  activity,  and  that  a  number  of  the  great 
engineering  firms  of  Great  Britain  have  taken  in  serious 
earnest  to  the  production  of  motor  cars.  Amongst 
them,  without  attempting  an  exhaustive  list,  may  be 
mentioned  Sir  Wilham  Armstrong,  Whitworth  andCo., 
the  Horier  Engineering  Company.  Messrs.  CroxJey, 
Mes^srs.  Ransome — the  last-named  bring  the  motor  lo 
the  aid  of  the  gardener^ — and  Messrs,  Thornycroft. 
Side  by  side  with  these,  the  firms  which  hve  for  the  pro- 
duction of  motors  only — it  would  be  invidious  lo  name  a 
few  in  this  connection,and  it  is  impossible  to  name  them 
all — have  redoubted  their  efforts  :  and  the  satisfactory 
result  is  that  the  proportion  of  Bntish  to  foreign  ex- 
hibits is  far  larger  than  heretofore.  For  ingenuity, 
variety,  and  engineering  tinish,  Ibe  British  exhibits 
certainly  need  not  fear  comparison  with  any  that  are 
foreign.  In  fact,  there  is  no  reason  why  a  purchaser 
who  would  rather  see  his  money  go  to  liis  fellow-subjects 
than  to  foreigners  should  seek  the  aid  of  Continental 
or  American  manufacturers  except  that,  rapidly  as  the 
British  trade  has  increased,  it  has  by  no  means  kept 
pace  with  the  British  appetite  for  motor  vehicles.  All 
this  is  very  encouraging  for  the  motor  industry,  and  wc 
venture  to  hope  that  the  '  'appetite'  will,  nevertheless,  be 
largely  met  at  home.  The  exhibition  included  270 
stands  and  over  1,000  cars  were  shown,  in  addition  to 
heav^'  vehicles  and  boats,  and  innumerable  acceisories» 
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AMERICAN    RESUME. 


By  Ox  r  New  York  Correspondent. 


1 


A  Large  Guillotine  Shear. 

The  largest  guillotine  shear  ever  built  by  the  Hilles 
and  Jones  Company  was  recently  instaUed  in  the  ware- 
house of  Joseph  T.  Ryerson  and  Son,  Chicago.  The 
upper  blade  is  1 3  ft.  2  in.  long  and  will  shear  a  plate 
I -J  in.  thick  and  12  ft.  long,  working  between  the  hous- 
ings. The  overhang  or  gap  is  36  in.,  which  feature 
.permits  a  strip  36  in.  wide  or  less  to  be  sheared  from  the 
side  of  a  plate  of  any  length,  the  plate,  of  course,  being 
moved  along  parallel  \vith  the  blade  after  each  stroke. 
The  shear  complete  weighs  220,000  pounds.  It  is  driven 
by  a  50  h.p,  Westinghouse  three-phase  motor,  direct 
connected  by  gearing  and  a  friction  clutch.  The  frame 
stands  21  ft.  above  the  floor  and  the  total  width  is  22  ft. 

The  Chicago  Fire  and  After. 

The  terrible  fire  at  Chicago  may  not  after  all  be  with- 
out its  advantages.  Architects  and  builders,  who  make 
it  a  business  to  remodel  buildings,  are  extremely  busy 
in  Chicago  and  the  West  now,  as  a  result  of  the  rigid  en- 
forcement of  rules  and  ordinances  for  fire  protection. 
Not  only  theatres  and  halls  are  undergoing  reconstruc- 
tion, but  many  churches  and  other  places  of  assembly 
will  have  to  be  completely  remodelled.  Every  manu- 
facturer of  fire  escapes  and  steel  and  iron  stairways  is 
crowded  with  rush  work.  Thousands  of  workmen  are 
finding  employment,  and  it  is  believed  that  in  Cliicago 
alone  S  i  ,000,000  will  be  expended  for  rendering  buildings 
safe  that  have  not  been  sufficiently  so. 

American  Pig  Iron. 

James  M.  Swank,  general  manager  of  the  American 
Iron  and  Steel  Association,  has  published  his  statistics 
of  the  production  of  pig  iron  in  the  United  States  for 
1903,  the  report  being  based  on  complete  returns  from 
every  furnace  in  the  country. 

The  total  production  of  pig  iron  in  1 903  was  1 8,009,25  2 
gross  tons,  against  17,821,307  tons  in  1902,  i5;878,354 
tons  in  1901,  13,789,242  tons  in  iqoo,  13,620,703  tons 
in  1899,  and  11,773,934  tons  in  1898. 

1904  Electrical  Congress. 

Over  eight  hundred  have  already  accepted  member- 
ship of  the  1904  International  Congress,  which  Euro- 
pean engineers  are  now  being  invited  to  join.  As 
some  of  the  best  electricians  in  Europe  and  America 
have  promised  to  contribute  papers  to  the  sections  in 
September,  it  is  anticipated  that  the  transactions  will 
have  an  exceptional  electro- technical  value. 

Producer  Gas  flH>m  Wood. 

A  most  novel  feature  of  the  power  plant  of  the  Monte- 
zuma Copper  Company  at  Nacozari,  Sonora,  Mexico, 
as  described  by  Mr.  John  Langton  to  the  American 
Institute  of  Mining  Engineers,  is  the  use  of  producer  gas 
made  from  wood  alone.     No  guiding   experience  [was 


NEV  YORK,  February  I9th^  1904. 

found  for  tliis  process  ;  but,  with  the  desire  to  utilise  as 
far  as  possible  the  limited  local  wood-supply,  the  gas- 
producer  plant  was  selected  with  the  object,  among  other 
things,  of  determining  the  advisabiUty  of  using,  if  not 
wood  alone,  at  least  a  considerable  admixture  of  wood 
with  bituminous  coal.  The  power-plant  was  started  in 
operation  July  31st,  1900,  with  coal;  but  for  some 
months  there  was  no  convenient  opportunity  to  ex- 
periment with  wood,  and  it  was  not  until  February  4th, 
1901 ,  that  the  first  trial  of  wood  alone  was  made. 

The  most  obvious  difl5culty  to  be  feared  arose  from 
the  large  proportion  of  condensible  distillates  yielded  by 
wood,  and  the  danger  that  some  portion  of  these  might 
be  imperfectly  fixed  in  passing  through  the  producer. 
The  trouble  from  tar  deposited  in  tlie  gas  apparatus 
and  pipes  would  be  serious,  and  even  a  small  quantity 
of  tar  in  the  gas  itself  is  a  fertile  source  of  trouble  at  the 
engine  valves.  Unless  a  permanent  gas  could  be  made 
from  wood,  this  fuel  would  be  unavailable. 

The  first  care,  therefore,  was  to  insure  that  there 
should  be  a  bed  of  charcoal  on  the  grate  sufficient  to 
form  an  adequate  fixing  zone.  To  obtain  this  the  pro- 
ducers were  filled  about  5  ft.  deep  with  cordwood  sawn 
in  blocks  about  6  in.  long,  and  the  contents  blown  with  a 
slow  fire  for  four  or  five  hours  before  the  gas  was  turned 
into  the  holder.  The  gas,  as  it  proved,  was  turned  into 
the  holder  too  soon.  At  first,  it  contained  some  tar 
and  it  was  not  until  after  about  three  hours'  operation 
that  the  charcoal  accumulated  in  sufficient  quantity, 
so  that  the  producers  delivered  fixed  permanent  gases 
to  the  holder.  Tliis  was  evident  on  exposing  white 
paper  to  the  gas. 

This  preUminary  trial  lasted  more  than  twelve  hours, 
until  the  supply  of  sawn  wood  was  exhausted.  As  was 
expected,  upon  drawing  the  fires  a  considerable  quantity 
01  charcoal  was  obtained,  which  was  available  for  use  as 
a  bed  in  starting  the  succeeding  fires.  But  before  the 
next  trial  was  made  it  was  decided  that  for  this  purpose 
coke  would  be  better  than  charcoal,  and  the  practice 
has  been  continued  ever  since.  The  experience  at 
Nacozari,  however,  does  not  determine  whether  it  would 
be  safe  to  dispense  with  the  use  of  coke. 

The  second  trial,  beginning  March  14th,  was  carried 
on  for  66  hours  with  perfect  success  ;  and  after  a  third 
trial  of  36  hours'  duration,  made  a  few  days  later,  had 
proved  that  there  was  no  difficulty  in  repeating  the 
previous  excellent  results,  measures  were  taken  to  gather 
a  supply  of  wood  sufficient  to  operate  the  plant  with 
wood -gas  exclusively. 

The  wood  used  is  principally  scrub  white  oak,  with 
about  10  per  cent.  ash. 

The  American  Civil  Engineers. 

At  the  annual  business  meeting  of  the  American 
Society   of   Civil  Engineers  at  New   York,   the  most 
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dmportant  matter  taken  up  for  discussion  was  in  regard  to 
accepting  the  proposition  of  a  joint  building  for  the 
various  national  engineering  societies  as  a  gift  from  Mr. 
Andrew  Carnegie.  It  was  decided  to  instruct  the 
Board  of  Direction  to  issue  a  letter  ballot  to  the 
membership,  to  be  canvassed  at  the  meeting  of  the 
society  on  March  2nd* 

It  was  shown  that  2t2  members  had  been  added  to 
the  roll  during  the  year,  bringing  the  total  to  2,924,  of 
whoOT  718  are  resident  members  and  2,206  non-resident. 

Hinin?  Yellow  Ochre. 

A  paper  recentJy  presented  by  Mr,  Thomas  Leonard 
Watson  to  the  American  Institute  of  Mining  Engineers. 
dealt  with  the  *'  Yellow  Ochre-Deposits  of  the  Carters- 
ville  districi,  Barlow  County.  Georgia*" 

The  principal  use  made  of  the  Cart ersvi lie  ochre  at 
present  is  in  the  manufacture  of  linoleum  and  oil-cloths. 
For  this  consumption  the  principal  markets  are  in  Eng- 
land and  Scotland,  to  which  the  bulk  of  the  Cartersville 
product  is  exported.  Some  of  it  is  used  in  the  United 
Slates  for  a  similar  purpose.  It  is  also  used  to  a  limited 
extent  in  the  manufacture  of  paints.  By  calcining^  the 
ochre  is  converted  into  a  desirable  dark-reel  pigment. 

The  ochre-deposits  to  be  mined  in  the  Cartersville 
district  form  extremely  irregular  branching  veins,  which 
intersect  the  rock  in  almost  every  direction*  The  ore- 
bodies  may  occur  enclosed  in  the  hard  and  tresh  quart- 
lite,  or  they  may  be  entirely  enclosed  in  the  residual 
decay  derived  from  the  quartzite.  The  bodies  o(  pure 
ochre  are  usually  soft  and  clay-hke  in  character,  and  the 
-ore  is  easily  minerl  with  the  pick  and  shovel*  They  are 
generally  exposed  along  the  slopes  and  summits  of  the 
quartzite  hills  and  ridges. 

On  those  properties  in  the  district  where  systematic 
mining  has  been  done,  the  method  employed  consists  of 
tunnels  driven  into  the  ridge,  from  which  drifts  axe 
worked  at  suitable  points*  In  this  way  a  numt»er  of 
levels  have  been  worked*  one  above  the  other,  on  several 
of  the  properties.  Occurrence  of  the  ochre  in  the  fresh 
rock,  as  on  the  Georgia  Peruvian  Ochre  Company's  pro- 
perty at  the  wooden -bridge  across  the  Etowah  river,  at 
times  necessitates  blasting. 

Timbering  is  necessary  in  the  tunnelling,  as  caving  is 
apt  to  occur.  The  underground -mining  is  also  extensive 
enough  to  necessitate  tramways  and  lights.  The  tram- 
cars  are  drawn  in  and  out  of  the  mines  either  by  mules  or 
by  means  of  steam  and  cable.  Both  arc  in  use  in  the 
Cartersville  mines. 

Steel  Cars  for  New  York  Subway, 

According  to  the  Iron  Trade  J^evifw,  the  Americ^m  Car 
and  Foundry  Co*  hai*  contracted  with  the  Interborough 
Co,»  of  New  York,  which  will  operate  the  underground 
rapid  transit  and  leases  the  Manhattan  Elevated,  lo 
furnish  the  underground  railway  with  what  are  said  to 
*/bc  the  first  steel  nnn-combustible  passenger  cars  ever  built 


or  designed.  The  contract  involves  about  1,500,000  dol*, 
and  calls  for  200  cars*  The  design  of  the  new  car  was 
w  orked  out  by  George  Gibbs,  consulting  engineer  of  the 
Interborough  Co.  These  cars  will  be  built  at  Ihe  Ber- 
wick plant  of  the  American  Car  and  Foundry  Co.  The 
curs  are  to  be  delivered  next  summer,  It  is  ptnnled  out 
that  owing  to  the  frighttul  accident  in  the  Paris  tunnel 
last  summer  the  Interborough  Co.  has  desired  to  spare 
no  expense  in  order  lo  avoid  accidents  to  passengers. 
When  the  subway  starts  in  active  operations  there  wull 
be  500  cars  put  on.  It  Ihe  all -steel  cars  prove  successfnl 
they  will  gradually  replace  the  others. 

A  Lar^e  Smelter  Chimney* 

From  the  standpoint  of  volume  of  gas  discharged 
the  new  chimney  at  the  Washoe  Smelter,  at  Anacond* 
Mont,,  will  be  the  largest  in  the  world.  Others  are 
taller,  but  their  diameter,  and  consequently  their 
capacities,  are  smaller.  When  completed  the  base  of 
this  stack  will  be  45  ft.  square*  whde  the  top  will  be 
36  ft.  in  outside  diameter.  300  ft,  from  the  ground, 
and  6,182  ft,  abo^-e  the  sea  level.  A  flume  2,667  ^^• 
long  will  convey  the  gases  from  the  roaster  to  the 
base  of  the  stack,  and  be  the  cause  of  precipitating 
much  of  the  poisonous  matter  usually  thrown  into 
the  air.  Arsenic  is  one  of  these  impurities  and  it 
exists  in  such  large  ]iroportions  in  the  smoke  that 
plans  for  a  possible  refining  of  this  as  a  by-product 
are  under  consideration.  The  chimney  will  be  con* 
structed  of  red  brick  and  concrete,  and  is  expected  by  its 
great  elevation  to  carry  the  noxious  fumes  from  the 
smelter  to  the  upper  air  currents,  where  they  may  be 
thoroughly  and  harmlessly  dissipated^ 

Electric  Cars  In  Korea. 

On  January  24  the  United  States  State  Department  at 
Washington  received  official  information  of  an  attack  by 
a  mob  of  native  Koreans  on  an  electric  car  because  it 
had  killed  a  Korean,  The  news  came  in  the  following 
cablegram  received  from  Minister  Allen  at  Seoul :  *'  This 
morning  on  the  electric  railway,  which  is  the  property 
of  American  citizens,  a  Korean  was  accidentally  and 
unavoidably  killed.  Thereupon  a  mob  of  natives  attacked 
and  partially  destroyed  the  car.  The  operators  oi  tht: 
car  would  have  been  injured  had  it  not  been  for  the 
presence  of  mind  and  action  of  our  guard,  and  a  serious 
riot  would  have  occurred.*'  AJthough  there  have  been 
previous  reports  of  disturbances  in  Koreai  says  the 
Eki^trUal  World,  this  is  the  hrst  mob  attack  made  on  the 
property  of  Americans.  The  railroad  is  owned  and 
operated  by  Americans,  H.  H.  Hostwick,  of  San  Fran- 
cisco, and  H.  Collbnm  being  its  principal  otticcrs.  It 
runs  through  the  heart  of  Seoul.  The  United  States 
Legation  guard  now  consists  of  100  marines.  The 
reinforcement  of  this  guard  has  been  urged»  and  could 
be  eiifecled  in  a  week's  lime  by  details  of  marines  from 
the  Philippines. 
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Naviries  in  the  Transvaal. 

A  large  expenment  in  the  employment  of  white 
unskilled  lafcK>ur  has  been  terminated  in  an  unsatLs- 
tactory  manner  during  the  last  month  by  the  tlismisssi 
oi  963  navvies  who  had  been  employed  J  or  the  pre- 
ceding ten  montlis  on  the  constriiction  of  20  mile^ 
of  earthworks  on  the  Springs-Ermelo  hne  of  railways. 
The  men,  after  a  fairly  good  start,  reduced  their 
output  until  Mr.  Wall.'  the  Chief  Constructor, 
visited  the  works,  and,  by  dint  of  persuasion  and  the 
institution  of  a  system  of  bonuses,  induced  Ihem  to 
renewed  efforts  which  resulted  in  an  average  of  6^ 
cubic  3^ards  per  man  per  day  for  a  time.  But  after- 
wards the  amount  of  work  gradually  fell  ofl  again 
until  it  actually  fell  to  a  httle  over  i  yard  per  man. 
This  being  rej;>orted  to  the  authorities,  the  latter 
decided  to  stop  the  work  and  send  the  men  back  to 
England. 

This  decision  cannot  be  wonderetl  at,  for,  according 
to  the  writer's  own  experience  of  railway  construe  lion 
in  this  country,  the  average  work  done  by  Ivaffirs 
in  ordinary  pick  and  shovel  ground,  on  monthly 
wages,  without  any  special  inducements,  ranges  from 
3I  to  4  yards  per  day  per  native.  Mr.  Wall  states 
that  the  extra  expenditure  on  the  30  miles  due  to 
the  substitution  of  white  labour  for  black  amounts 
to  /7 5,000.  Thij,  probably  includes  the  cost  oi  impor- 
tation and  other  items  which  would  not  recur  frequently 
if  the  men  had  worked  well  and  remained  in  the  country, 
but  the  other  figures  given  show  that  white  labour 
does  not,  and  cannot,  compete  against  black  in  South 
Africa  as  regards  cost,  unless  the  former  receives 
what  is  a  starvation  wage,  a  state  of  things  which 
nobody  desires  to  see  established. 

It  has  been  stated  that  *'  the  nav\aes  did  not  desire 
to  acquire  efficiency  or  to  make  their  work  valuable.*' 
nnd,  again,  that  "*  they  would  not  work."  but  such 
bald,  unsympathetic  statements  do  not  take  ^utihcient 
account  of  the  chmatic  conditions,  and  the  effect 
on  a  white  man  of  severe  and  continaous  manual 
labour  out  in  the  open  for  prolonged  periods.  So 
that,  although  this  failure  tends  to  further  prove 
that  while  unskdleil  lalxjur  cannot  be  profitably 
employed  on  a  large  scale,  it  does  not  necessarily 
show  that  the  fault  lay  with  the  particular  men  in 
question. 

The  Passing^  of  the  land  Central  Oi^  Reduction 
Company. 

Had  tins  company  been  merely  a  dividend-earning 
concern  its  decision  to  go  into  voluntarv  liquidation 
would  call  for  no  comment  in  these  columns.  But 
it  has  been  so  closely  associated  with  the  expansion 
of  metallurgical  practice  on  the  Rand  that  its  career 
has  been  of  considerable  technical  interest. 

Formed  in  1892  for  the  purchase  and  treatment 
of  concentrates  and  large  heaps  of  taihngs,  it  had  in 
June.  i8q4,  six  separate  cyanide  plants  at  work  on 
sand  treatment  and  one  chlormation  plant  for  con- 
i^ntratcs. 


As.  however,  the  advantages  and  methods  of  cyanide 
treatment  became  more  widely  appreciated,  the  mining 
companies  preferred  to  build  their  own  plants  instead 
of  selling  their  taihngs.  The  Rand  Central,  therefore, 
diverted  its  energies  necessarily  into  new  channels, 
and  besides  constructing  many  of  the  new  plants 
for  the  mines,  also  expeomented  upon  the  treatment 
of  slimes.  About  the  same  time  it  introduced  the 
Siemen*s  electrolytic  method  of  precipitation,  and 
estabiished  a  refinery  for  the  treatment  of  the  lead 
builiou  produced  by  this  process. 

In  1897  a  blast  furnace  was  put  in  operation  for 
the  production  of  pig  lead  and  silver  from  the  galena 
ores  mined  near  Pretoria.  Tliis  was  followed  by  the 
erection  of  mills  and  presses  for  the  manufacture 
of  lead  foil,  sheet  lead  and  pipes. 

The  principal  factors  which  have  led  to  the  proposed 
liquidation  have  been  oftkially  given  as  follows  : 
The  unfavourable  results  in  many  instances  obtained 
from  slime>  purchased  by  contract,  the  unexpected 
dillicultieti  encountered  in  the  treatment  of  old  accu- 
mulatcd  slimes.  The  enforced  idleness  of  the  plants 
during  the  war.  The  decrease  in  quantity  and  value 
of  the  by-products  purchased  from  the  mines  which 
has  resulted  from  improved  methods  and  more  careful 
work  on  the  part  ot  the  mining  companies.  The 
abolition  of  the  duty  of  £2$  per  ton  on  imported  lead» 
coupled  with  the  present  scarcity  of  lead  ore  and  the 
high  cost  of  its  transport. 

Precautions  against  Gassing. 

A  member  of  the  Chemical  Metallurgical  and  Minmg 
Society  of  South  Africa  sets  forth  in  the  journal  of 
that  s«:*ciety  the  recommendation  that  every  mine  be 
proi'idetl  with  a  cyUnder  of  oxygen  and  fan  piece  for 
use  in  cases  of   "  gassing." 

The  elimination  of  the  CO  from  the  blood  and 
tissues  begins  to  take  place  directly  the  person  is 
removed  from  the  poisonous  gas  into  the  tirdinary 
air.  As  decomposition  of  the  carboxyhaemoglobin 
is  the  result  of  a  mass  action  depending  upon  the 
relative  quantities  of  oxygen  and  carbon  monoxide 
brought  into  intimate  contact  with  the  haemoglobin, 
and  as  the  affinity  of  carbon  monoxide  for  haemoglobin 
is  very  much  greater  than  that  of  oxygen  for  haemo- 
globin, the  greater  the  amount  of  oxygen  which  can 
be  brought  into  contact  with  the  blood  in  a  given  time 
the  more  rapidly  will  the  carbon  monoxide  tie,  tnmed 
out  of  the  blood. 

Wlien  a  person  who  has  been  even  partially  gassed 
has  to  recover  by  breathing  ordinary  air.  each  breath 
he  takes  contains  four-filths  of  the  diluent  nitrogrn. 
so  that  only  one-fifth  of  the  volume  of  air  he  inhale» 
enters  into  the  reaction.  It  is  obvious,  therefore*, 
why  absolute  recovery-  is  so  prolonged,  H*  however, 
pure  oxygen  be  inhaled  in  heu  of  air,  the  volume  of 
oxygen  actually  reaching  the  lungs  at  each  inspiration 
bdng  so  much  greater  than  when  ordinar>'  air  is 
breathed,  the  carbon  monoxide  will  Yte  driven  out 
of  the  haemoglobin  at  a  much  greater  rate. 
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A  Novel  Electric  Traction  System. 

An  electnc  railway  tractiuu  system  ol  f4uite  a  novel 
kind  is  being  developed  at  the  present  m<3ment  by  a 
Swiss  *'  Studiengesellschaft."  appointed  fur  the  purpose 
of  binding  oat  an  electric  railway  system  suitable  for 
that  country,  which  on  account  of  her  dependency  on 
the  foreign  coal  market  should  endeavour  to  utilise  her 
weaJth  of  hydraulic  power.  Speeds,  on  the  other 
band,  are  hmited  there  because  of  the  steep  gradients, 
sharp  curv^.  and  numerous  stoppages.  In  the  system 
in  question,  as  described  in  a  recent  issue  ^f  the  *'  Elek- 
trotechnischer  Anzeiger/'  steam  locomotives  heated  by 
electncity  are  adopted.  Electric  heating,  as  is  well 
known,  will  work  with  the  highest  possible  efficiency,  so 
that  the  total  efficiency  mainly  depends  on  the  output 
of  the  mechanical  part  of  the  locomotive,  viz.,  the 
steam  engine  proper.  Any  coal  steam -locomotive  could 
readily  be  converted  into  an  "  electrothermic  "  loco- 
motive by  simply  replacing  the  fire-box  and  boiler 
tubes  by  a  number  of  parallel  electric  heating  walls 
running  throughout  the  iKjiler.  and  consisting  of  two 
copper  or  iron  sheets.  It  is  suggested  using  in  this 
connection  the  well  known  Prometheus  heating  elements. 
The  consumption  of  current  would  depend  on  the  con- 
sumption of  steam  ;  let  the  boiler  be  designed  for 
accommodating  4,000  hires  of  water,  which  are  to  be 
brought  within  three  hours  from  10  to  190^^  C,  corre* 
sponding  with  a  steam  pressure  of  50  kg,  per  sq.  cm.  ; 
in  the  case  of  an  efficiency  only  as  high  as  90  per  cent., 
the  following  data  would  be  obtained  :  4,000  hires  of 
water  would  require,  in  order  to  be  brought  to  the 
above  temperature,  4,000  by  i8o=l7 20,000  kg.  cal.  ; 
rkg.  cal.  =-1,275  eff.  wt.  hrs.  ;  therefore,  720,000  kg.  caL 
=:about  900  eff.  kw.  hrs.,  or  distributing  this  amount 
over  three  hours=about  300  kilowatts. 

A  consumption  of  steam  of  1,000  kilogrammes  per 
hour  would  accordingly  require  a  supply  of  current  of 
about  225  kilowatts. 

As  regards  the  advantages  inherent  in  the  electro- 
thermic  system,  the  resistance  of  the  steam  accumu* 
Utor  against  current  shocks  should  be  mentioned.  There 
is  the  further  advantage  of  both  direct  and  alternating 
currents  being  practicable  in  this  connection,  and  any 
desired  combination  being  suitable.  The  mean  effici- 
ency of  electrothermic  locomotives,  being  about  the 
same  as  that  of  an  electromotive  machine  of  the  same 
size,  would  be  about  t»o  per  cent,  to  70  per  cent,,  whereas 
the  total  efficiency  of  the  railway  system,  on  account 
of  the  more  advantageous  utilisation  of  the  load,  would 
be  higher  for  the  former.  Furthermore,  the  adoption  of 
electrothermic  service  may  take  place  gradually,  being 
much  easier  than  that  of  electromotive  service,  on 
account  of  the  lower  cost  of  the  conversion  and  the 
easiness  with  which  the  personnel  may  be  trained  for 
the  new  service.  A  possible  conversion  of  electro- 
thermic  into  electromotive  railway  service  would  hnally 
be  readily  made,  should  the  electromotive  service  in 
future  be  so  improv^ed  as  to  become  superior  to  the 
electrothermic  system. 

Rational  Modifications  In  the  Design  of  Marine 

£ngrines. 

At  a  recent  meeting  of  the  Hamburg  section  of  the 

Vetein   Deulscher    Ingenieure,   Mr.    Freytag    suggested 

some  modifications  in  the  design  of  marine  engines  as 

derived      from   the    progress    obtained    in    designing 


BERLIN,  February  22fld,  1904, 
stationan,'  steam  plants.  The  main  requirements 
would  be  high  tiguresfor  thesteam  tension  and  the  num- 
ber of  revolutions  in  connection  with  high  hnear  speeds 
and  strongly  superheated  steam.  These  requirements 
it  would  not  be  possible  to  fulfil  ^^ithout  using  such 
governing  devices  as  would  exclutle  any  noxious  effects 
of  the  enormous  pressure  of  superheated  steam.  Using 
the  shde  in  this  connection  would  be  quite  out  of  the 
question,  whereas  the  valve,  on  account  of  the  even 
distribution  of  its  mass,  preventing  any  noxious  effects 
due  to  thermic  expansion  would  be  quite  suitable,  the 
consumption  of  power  l)eing  rather  low  on  account  of  the 
small  resistances.  The  valve  would,  moreover,  be 
specially  suitable  for  separating  the  inlet  and  outlet, 
this  ensuring  a  high  independency  in  distributing  the 
steam  and  choosing  the  driving  device  of  the  distributor* 
As,  moreover,  the  weight  of  the  valve  is  quite  immaterial 
as  compared  with  the  weight  of  the  slide,  there  would 
be  no  mass  and  weight  effects  due  to  the  vah^e ;  nof 
would  water  shocks  be  as  Ukeiy  to  occur  in  the  case  ot 
valve  machines  as  in  the  case  ol  slide  engines.  A 
guided  valve  distributor  of  a  simple  design  with 
safety  valve  eSect  and  without  stuffing  boxes,  it  is 
pointed  out.  would  t>est  meet  modern  requirements. 
Lentz  dislnljutors.  as  well  as  any  analogous  designs, 
would  be  quite  suitable,  the  coal  consumption  of 
machines  provided  with  similar  distributors  being  much 
less  than  the  one  of  the  usual  modem  ship  engines. 

Comparative  Tests  of  Incandescent  Gas  and 
Electric  Ape  Lamps. 

The  Schuckert  and  Co.  Electric  Company.  Niirnberg- 
some  time  ago,  caused  comparative  tests  of  incandess 
cent  gas  and  electric  arc  lights  to  be  made,  the  resulte 
of  which  have  just  come  to  hand.  These  experiments, 
as  conducted  by  Dr.  Lehraann  Richter.  gave  the  follow^- 
ing  results  :  The  surface  luminous  intensity  at  the 
level  of  the  eye  proved  fully  satisfactory  for  both  hght 
sources,  arc  light  affording  also  a  uniform  distribution 
of  hght.  In  the  case  of  electnc  arc  hght,  bo  noxious 
alteration  of  the  air  was  noted  ;  the  temperature  would 
not  rise  to  any  appreciable  extent,  nor  would  the  per- 
centage of  carbonic  acid  be  augmented.  With  incan- 
descent gas  hght  on  the  other  hand,  the  temperature 
at  the  level  of  the  eye  was  found  to  rise  by  about  6S*  C. 
in  the  course  of  three  hours,  while  the  percentage  of 
carbonic  acid  was  found  to  increase  up  to  a  value 
more  than  five  times  the  initial  figure.  As  regards  the 
cost  of  operation  of  both  classes  of  light,  this  proved 
somewhat  smaller  in  the  beginning  with  Auer  hght. 
whereas  after  a  short  time  the  figure  corresponding  to 
arc  light  was  reached  even  without  taking  the  lighting 
flame  into  account.  When  accounting  for  the  hghiiog 
flame,  on  the  other  hand,  the  cost  of  Auer  hght  would 
be  higher  than  that  of  electric  arc  Ught, 

Comparative  Experiments  with  Saturated  and 
Moderately  Superheated  Steam  in  Locomo- 
tives. 

In  the  course  of  some  expenments  made  on  behalf 
of  the  Breslau  Royal  Railw^ay  Department,  and 
descril^d  in  a  paper  by  Mr.  Strahl  (see  Zeilschrift  des 
Vereins  Deutsche^  Ingemeure,  N0.1  2).  two  high- 
speed train  locomotives  were  fitted  with  Pielock  super- 
beaters,  and  compared  with    two  similar  locomotives 


im 


18  A 


^ 


Page's  Magazine. 


'wtDutui  »upsthtmt€t  R9  to  their  consutDption  of  water 
ua6  tfukl.  The  mam  I'estilts  arrived  at  may  be  sum- 
tiiartie<£l  m  iol6afm%  i — 

1^  The  tAju|imttMrg  of  the  steam  on  issuing  from 
Hir  Biipalieaia-  bemg  260^,  the  saWng  as  to  water 
V9panaed  vas  abont  16  per  cent.,  and  as  to  the  con- 
son^itkm  of  cpol,  12  per  cent.;  whereas  the  steam- 
«BifiQf  f»o>i<cd  eqiial  Us  about  10  per  cent,  for  a  mean 
mmm  nai|«jtnte  ol  230^  ia  the  domew 

^  tike  ooosttniplmi  of  st<iftm  in  the  difierent  I000- 
«t  cam^^^d,  proved  the  same  for  equal  outputs. 
Jim  aiiiJhri  oi  «ater  vapomed  are  inversely 
•HI  ii««^  «ad6s  volndei  of  ibe  disereot  kinds  of  steam 
h^Klg  AwLlil  pvoporttooad  to  the  specific  weight. 
Xkf  flsvuC  te  •Ittftfll  otXatined  carre^Miided  with  the 
il^.n-««9  is  tkr  ifMicific  volttine  ol  the  steam  due  to 

4    lWta«l«iaf  n  the 

<»if}A7liit«|.  aiA*  and 

4«aftif  hUuww  ia  ^I#  onilBr  loomottves. 
m  i^  QM>  taHM  CDVld  b%  ttied  ap   to   the  highest 
tttmmmd   (172"  C.^  provided   !»iit&deiit 
4  lo  tlift  ^iiri»i»|[  aaraces  by  means  of 

.rr  %J4  tmBj  BlUiae  flie  adv^ntagi?  inherent  in 
-I  -t'  ijf  i^  a  iMcfitf  Hfideno  4jiinoti%'e. 

A^^tedbvi  felionkt  t«  lacrcaaed  lately  to 

^'  — piMiM  of  lieaf   K4>aj/  01   the  loco^ 

JBMIUW  M  tl^  «3MB  d^  eqaai  o«itp>uts)  without  super- 
ii^«M».  ^  i^MWt  laMMOBoCtvcs  with  superheaters. 

5^  T-^  5-^^  $tMUB  laflvmj  Sarrlee. 

^;^o  I  4//ia«>«3r|iiieoce  of  the  Jdarienfelde- 
/..c^tji  i^^ti-guaai  cicttncal  radway  tnak,  expemnents 
^  jbeau&f  Wbplr  oi  a  fumbcf  of  Gerxoan  railway  hnes 
WHt  a  ^-K^  CiV  leirestigatiiif  tfie  working  conditioiis 
<)^  j^  6«cajB  njiv^y  scriicc  with  increased  speeds.     On 


*U 


kl 


trlHuj^^^t'i    Ur^.     for    instance,    the    trains 
-^jatic  bifh-6pced  kioonKitives 
xle  car?  warrantrng  a  mean 
'  —     f ler  hour. 

'Ti  Berlin 
pyttc*j  ID  anouf    two  hours, 
.'at  one  sudi  train  m  either 
t.i»*i..^rT»    tr.r   ibe    present 
Tnents    giving 
^  robabie     that 
tyimw^    >  ^'>ic    lines   will   be 

i:?"^  i"f    2  -peed   aer\4ce,    the 

/.^^xsoca  tr:iii:»  ha%'e  showTi  existing 
\:4ioi  ihey  be  fitted  with  heavy 
w^y  *ujuii4e  Imt  a  euttitlar  cervice.     Even 
vtf  '^Jbe  jslrodacticMi  of  eiactnc  higli-5peed 
41^  imUflMftrd  lg«-  tfnittomical  teaeioin^  a 
jjmnQflpmC    ID    ihfv   Gtnnafi    higib-speed 
kg  /qwjT    Ik  attiimmied,  as  far  as  bae& 
y  inpir  f/ai^c  art  oMKcrved 


Che  beantiful 

,.&r<^iaf  uiepfttMnjf  wliid^  wtte  noatle 

jrjf  fjfi  tJbr  ^^  ^/-  &M^«  Laii^«.  oe^r  Berlin, 

'  oiinoind  >  in 

^3l   •«iiu4v<^  haa 

ynj^m    to   «i|>UJuJ    Uit^fitpky*    ^i»A    ibe 


Siemens-Schockert    Werke   aa«    jmt    aov    IxiagBig 
out  this  novel  wireless  telegopby  appsiatiia. 

In  optical  telegiaphj  tlieiajniiamn^frammpvofector 
are.  as  a  rule,  interciepted  at  ghrea  ioEterrala.  ao  as  to 
form  inmiDOtts  flasiies.  ffwr^'^fHfwe  <flie  aaotlier  »orc 
or  less  rapidly.  In  the  lUiliBMr  td^giapfe  systeoL 
on  the  contrary,  the  so-called  s^#afaf  an:!  aic  imltBwl 
by  superposing  on  the  tnntiMwna  cmiruL  cst^oiK  of 
the  lamp  pdaced  at  the  sendi^  statiaB  in  the  focus 
of  a  projector,  a  continaofis  canvot  frequently  bfoken 
by  means  of  a  merhaniral  internqita;  tbe  opeamg 
and  cJoatng  being  cnsKTed  by  a  lione  key,  ia  BfioaBdaaoe 
i^-ith  ordinary  Moise  signals.  At  eacii  f*r*^ng  <^  <^ 
telegraph  key  the  superposed  and  fraqnenlly  intcf* 
mpted  conrinnous  ament  inil  modify  tte  liifiniws 
intensity  emanating  from  tlie  clectnc  arc  givtog  risa 
to  luminot^  oscillatiafis  whidti  axe  projected  tovanis 
the  reoetving  statian.  If  all  the  cxmditicaB  be  so 
arranged  that  the  buninons  latcBsiry  of  tlie  lamp  is 
maintained  ooostaitt,  this  pstioess  w^  tstare  not  aakj 
a  more  rapid  handing  of  teiegrams,  bat  vfsl  peimil 
at  the  same  time  of  keeping  the  latter  stiictly  secret, 
as  the  human  eye.  incapsble  of  disceniiiig  asy  moer 
than  ten  hxminous  aIteTnataGa&  per  seeoad,  wilt  get 
Che  impression  of  a  continaons  btsa^  en  aceovnt  of 
the  rapidity  with  which  the  Iswimpi  oscHlabaes  of 
the  transmitting  station  will  sacoeed  cai±i  other* 

The  receiving  station  is  arranged  in  a  way  aaMlqgpas 
to  those  of  optical  teJephony.  Goanprisng  two  1ele< 
phonies  and  one  pambo&c  reflector  in  the  focws  iJ 
which  the  seleninm  odl  is  placed.  The  hminoas 
oscillatioiis  of  the  traftsmitti^  stalioB  are  pBoavsd 
in  the  t^ephoae  of  the  reoeiving  staticHi  %9f  maaas  of 
ihr  selenium  ceil  as  hnrniaiag  intermitteat  aoaads. 
oonstituting  mr^m^r^  aad  difedly  peroerred  Morse 
^nais.  The  pitch  of  this  soaad  will  depend  cm  the 
frequency  of  the  interrupter.  Whcseas  in  tiaajnuttin^ 
language,  uncertainties  are  possihfe  aa  aooovat  of 
the  different  acoastical  intensities  of  t^  difcreat 
vowels,  the  same  soosids  have  to  be  beard  bere 
lor  more  or  less  proloogad  ialervals.  It  has  tlMieiuie 
been  possible  to  easare  perfectly  c?«ar  Hsiwiwwiciaos 
of  signals  in  atmospheric  ooeditiaas  whidi  wmAd 
have  rendered  difficalt  the  traamrmmaoa  of  laajeaajgc, 
Ihe  beginning  of  a  t-'^in tw  iwa  at  t^^  ts  ladirated  by 
a  ben.  operated  by  the  jeltaiaia  cell  imhoat  the 
agency  of  any  wire  connecting  it  with  tbe  1 1  ■■  witftag 
station. 

The  satisfactory  results  of  ibe  expaimflBis  so  far 
made  go  to  show  that  this  ^vslcui  of  oat^fiallclegiaphy. 
like  the  analogous  system 'of  optiGsl  Hkyibaij.  will 
be  used  to  special  advantage  m  the  case  erf  tmrnm- 
misnoos  over  brief  dzstaaoes.  It  wilL  thcKtov, 
be  especiaUy  suitable  for  miUtaiy  and  naval  favpoaes. 

The  Berlin  TelepiiOBO  $fSlwi. 

Acoc»rding  tn  the  latest  retarns^  the  aamher  of  sab- 
^cribers  to  the  Berha  ttlcpboae  system  has  rnarbed  the 
enormous  figure  of  73.000.  This  wovid  ^mm  aa 
increase  bv  abnot  io»ooo  in  the  ooarse  ttf  last  jwmr.  Oi 
the  alio\V total  about  iijODO  ttrnM  be  veialire  tn  Ibr 
suburbs.  Berha  itsdf  becng  rfefvcaeBied  by  about  02,000. 
i.e.  6,000  sabscriben  motetfaan  last  year.  The  felabme 
increase  tn  the  number  of  sabsopbers  la  the  Berfan 
suburbs  being  about  4.oo(K  is  thus  mach  bi^cr.  The 
largest  Berlin  tdepboBeerrbange  istbe  1 
oi^eg  opmpdsiag  ti.340  ^ 


THE  niNING  WORLD. 


By    a.  L, 


The  world's  copper  output  in  1903  was  589,361  long 
tons,  compared  with  551,^16  tons  in  u/yi  and  515,992 
tons  iti  the  previous  year. 

Colonel  K.  M.  Fo$s,  in  a  recent  interview  with  a 
Jtmej'  correspondent,  said  he  had  been  working  north- 
ward of  Mergiii,  in  Lower  Bnrma^  to  the  Siamese 
frontier  with  engineers*  and  had  discovered  the  existence 
of  deposits  of  tin  ore  equal  to  those  in  the  Straits  Setllc- 
mcnt5  and  likely  lo  add  lar^^ely  to  the  world's  output. 
Excellent  coal  was  also  found  in  the  vicinity. 

The  American  Society  of  Civil  [engineers  has  appointed 
a  Committee  to  repre^ient  the  Society  at  the  Universal 
Exposition  to  be  htid  at  St.  Louis  in  I9<34.     The  Head- 

_i|yarters  wilt  be  located  in  the  Liberal  Arts  Building, 
nd  the  Members  of  the  North  of  England  Institute  of 
fining  and   Mechanical  Engineers  have  been  cordially 

"^  invited  to  avail  themselves  of  the  conveniences  to  be 
provided  during  the  Exposition.  The  Society  will 
exhibit  a  collection  of  plans,  photographs,  models^ 
and  descriptions  of  American  engineering  workn,  which 
they  have  no  doubt  will  prove  of  great  interest,  and  in 
addition  they  inteiid  to  make  their  headquarters  a  centre 
of  information  as  to  all  other  exhibits  which  may  be  of 
engineering  interest.  A  register  will  also  be  provided, 
and  it  is  hoped  that  the  headquarters  may  serve  as  a 
rallying  point  and  rendej:vous  for  all  visiting  engineers. 

Electricity  in  Mines, 

Since  the  last  issue  of  Page's  Magazine  went  tt) 
press  the  report  of  the  Departmental  Committee  on 
Ihc  use  of  electricity  in  mines  has  been  issued  as  a 
blue  hook.  As  general  principles  which  should  govern 
the  employment  of  electricity  in  mines  they  suggest 
the    following : — 

(i)  The  electric  plant  should  always  be  treated  as  a 
source  of  potential  danger;  (2)  the  plant,  in  the  first 
instance,  sliLiuld  be  ot  thoroughly  good  quality,  and 
so  designed  as  lo  ensure  immunity  from  danger  by 
shock  or  fire,  and  periodical  tests  should  be  made  to 
see  that  this  state  of  efficiency  is  being  maintained  ; 
(J)  all  electrical  apparatus  should  be  under  the  charge 
of  competent  persons ;  (4)  all  electrical  apparatus 
which  may  be  used  when  there  is  a  possibiUty  of  danger 
arising  from  the  presence  of  gas  should  be  so  enclosed 
as  to  prevent  such  gas  being  fired  by  sparking  of  the 
apparatus ;  when  any  machine  is  working,  every 
~  rcc^ution  should  be  taken  to  detect  the  existence  of 
ingcr,  and  on  the  presence  of  gas  being  noticed, 
such  machines  should  be  immediately  stopped. 


General  principles  are  formulated  with  regard  to 
the  application  of  electricity,  in  reference  to  generating 
stations,  cables,  switches,  fuses,  etc,  stationary  motors, 
portable  motors  for  coal  cutters,  drills,  etc,  electric 
locomotives,  electric  hghting,  shot-firing,  signalling, 
and  electric  reUghting  <if  safety  lamps.  It  is  pointed 
out  that  ihere  may  be  parts  of  mines  in  which  so  much 
iire-damp  is  emitted  that  the  introduction  of  electricity 
might  be  improper,  not\aith5tanding  the  fact  that  by 
law  these  places  may  be  worked  with  safety  lamps. 
The  committee,  therefore,  emphatically  impress  on 
both  colhery  owners  and  managers  that  the  ultimate 
responsibility  of  installing  or  using  electricity  in  such 
places  should  and  must  rest  with  them.  A  very 
valuable  set  of  suggested  rules  is  appended. 

With  regard  to  the  much  discussed  subject  ot  pressure, 
the  committee  considers  that  a  reasonable  limit  would 
be  medium  pressure  not  in  any  case  lo  exceed  650 
volts.  The  report  is  signed  by  Mr.  H*  H.  S.  Cunyng- 
hame,  C.B.  (Chairman),  Mr.  Charles  Femvick.  M.P., 
Mr.  W.  W.  Hood.  Mr.  W,  H,  Patchell,  Mr.  W.  N. 
Atkinson  {H.M.  Inspector  of  Mines),  Mr.  A.  H.  Stokes 
(H.M»  Inspector  of  Mines),  and  Captain  A,  Desborough 
(secretary).  It  should  be  of  considerable  service  in 
dispelhng  some  of  the  exaggerated  notions  which  have 
been  felt  among  mine-ouTiers  ancl  managers  as  to  the 
dangers  of  electricity  in  mines. 

Electric  Light  for  Deep  Levels. 

A  strong  plea  for  the  use  of  electric  hght  in  the  mines 
of  South  Africa  was  made  by  Mr.  T.  L.  Carter,  a  speaker 
who  participated  in  the  discussion  which  followed  a 
paper  on  the  ventilation  of  deep  levels,  read  before 
the  Chemical.  Metallurgical  and  Mining  Society  of 
South  Africa.  It  was  pointed  out  that  the  bearing  of 
mine  illumination  on  the  ventilation  tjuestion  is  an 
important  point  to  consider.  Other  tilings  being  equal* 
the  illuminant  wliich  causes  the  least  vitiation  of  the 
atmosphere  should  be  adopted.  The  old  paraffin 
flare  lamp  is  one  of  the  favourite  methods  of  lighting 
up  the  stations.  Anyone  who  has  ever  worked  in  a 
tlrive  with  a  paraffin  Hare  lamp  a  few  hundred  feet 
from  a  cross-cut.  will  have  found  that  in  less  than  a 
quarter  of  an  hour  either  he  or  the  lamp  had  to  go  out. 
On  some  mines  acetylene  lamps  are  being  used  instead 
of  a  flare  lamp.  One  of  llie  greatest  advantages  of 
electric  lights  in  a  mine  is  that  they  do  not  contaminate 
the  mine  atmosphere.  When  possible,  tlierefore^ 
electric  light  stiould  be  installed. 
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white  man  can  look  alcer  is  maialT  cli  IiimiiI  t^^  tlK 
extent  ol  ground  they  are  spffcad  over. 

The  Mining  of  Cora]idiu& 

In  the  course  oi  his  fourth  CaBlor  Itdrn 
Mining  of  Noo-Metallic  ViiifTali.  Ifr.  Bi 
Brough  oon^ned  hts  attcntioe  to  ^rtaoms  « 
of  the  most  interesting  sectiooa  deafio^  with  i 
gems.  The  methods  ol  msaiiig  for  the  tvlir  im  Baisa 
are  suited  to  the  thrc«  modes  of  its  auukiicBcr  m  tlie 
hmestooe.  in  hiU  detzital  mateoai,  aad  ia  Uk  aBwial 
deposits  in  the  valleys.  In  the  qsarnes  Mjalif  ss 
unsuitable  as  tt  injures  the  gjom  HoaeT  The  dktt  ts 
raised  by  endless  ropes  iiti^  qvonies  50  tL  deep. 
Stones  of  greater  wca^ht  than  fovr  caiais  «re  of  sock 
exceptional  occoiTeDce  that  tii^  aayiaad  iaacy 
prices.  The  largest  knovn  wwe  bcmight  IraaB  Duuiu 
in  1875  and  weighed  S7  ^od  47  cvmts  lopecdv^. 
They  are  said  to  have  been  sold  for  £it%jaao  and  £aajO0O- 

Emery.  the  ooeamoai  lorm  ol  maniirii— ,  is  iosad  in 
large  quantities  in  the  Island  of  Xaacoar  9aA  Ibe  noacs 
are  the  property  of  the  Greek Go^qnawnt-  The  Kazos 
emery  is  stipeiior  to  that  ol  Asia  Hiboi-  owisf  la  its 
great  density,  and  the  greater  ^eaess  aad  liirrftiwit 
of  its  grain.  It  fetches  112  to  115  fiaacs  a  too.  The 
world's  consumption  of  emery  is  25,000  lotts  afimmBy. 
of  which  Asia  Minor  supplies  some  iSjOOO  toas.  Talaed 
at  ^53.000;  Canada  ^SS  toas,  Talaed  at  £10^14; 
and  Naxos  6,328  tons,  Talned  at  £3^Jiya. 

These  lectures,  hy  the  way*  ha^ne  beea  boond  ap 
together,  and  are  published  by  Wm-  Troaaoe*  of  la, 
Gough  Square,  Fleet  Street.  E.C, 

MlDtng  in  China. 

In  view  uf  the  eaormoos  miaeR 
and  the  equally  enarmoas  sof^pkf  of  laboar.  U  is 
impossible  to  avoid  the  coadanoa  that  this  mach- 
disputed  region  is  destined  to  play  a  aiost  inipsr^at 
part  in  future  mining  developments.  A  cociaspemdcnt 
of  the  "Engineering  and  Miaiag  Jcmmal**  latHy 
pointe«l  out  that  were  it  aot  for  Govemmcsl  ooatjol 
the  antimony  mines  which  are  now  belpg  aurhed  la 
China  would  swamp  the  market.  As  it  e&»  poos  ol 
refined  antimony  have  been  iosoed  doan  aira^  oac- 
third,  and  Chinese  antimoay  ores  are  oAered  ol  good 
quality  and  at  low  prices^  The  mines  are  a^aknl  hy 
hand  lalx>ur,  with  crude  tools,  aad  ao  madiiacsiy  is  leed. 
The  ores^  as  brought  to  the  smrfaicic^  are  sorted  by 
women  and  children,  and  are  brokea.  wtae  aeoBSsary. 
into  small  pieces,  hand-culled  and  dresacd.  In  this 
way  the  ore  for  export  and  for  sale  is  practkally  pare. 
The  rejected  ores  are  smelted  into  erode  aafiamay 
by  a  primitive  method  with  gtrat  waste.  Tbe  laeUaiil 
itt  by  volatilisation,  and  the  sla^  carry  25  10  50  per 
cent,  metal.  Tuder  these  coaditioos^  with  oacr  i.ooo 
miles  inland  transportatioo,  Chlacar  are  ahie  to  ship 
quantities  of  both  ore  and  rejgalas  at  a  satisfactory 
proiit.  These  conditions  will  probably  apply  to  the 
working  by  hand  labour  of  many  other  nuaeiaK 
especially  if.  under  practical  sapemiaioit  of  foreigners, 
modem  toob  and  methods  of  miaiag  are  ased~ 


OPENINGS  FOR  TRADE  ABROAD. 


Straits  Settlements. 

A  corrcspontient  writes  as  follows  ;- — 

**  I  shall  be  much  obliged  ii  you  will  let  me  know 
if  I  can  procure  a  machine  for  iiijectitig  or  pumping  a 
<leadly  gas  into  the  earth,  or  white  ants'  mounds,  to 
destroy  this  pest.  Termites  (white  ant>^)  generally 
live  in  mounds  about  i  ft.  or  2  ft.  below  the  surface 
of  theearth,  A  hole  might  be  made  in  the  spot  with  an 
ironbarof,  say,  i\  in,  diameter,  then  a  hollow  tube  per- 
forated at  the  end  put  in  and  the  gas  pumped  into  the 
«arth.  1  shall  be  much  obliged  for  the  above  informa* 
tion  and  the  cost  of  the  machine  and  the  gas." 

Spain. 

Tenders,  which  should  be  delivered  before  March  14th 
at  the  Secretarial  of  the  port  works  of  Castellon,  are 
in  demand  for  the  supply  of  a  locomotive  and  tender, 
suitable  for  a  gauge  of  1*30  metres,  with  three  pairs 
of  wheels  coupled,  and  ol  a  maximum  running  weight 
of  22,5cxi  kilogs.  A  provisional  deposit  of  2,000 
pesetas,  or  about  £63,  is  reqiiired  to  quahfy  any  tender. 

An  opening  occurs  in  the  Municipality  of  Valencia  de 
Alcantara,  for  the  work  of  supplying  and  lay^ing  iron 
tubing  to  replace  the  existing  aqueduct  which  brings 
the  water  supply  into  the  said  towns.  Upon  adjudica- 
tion of  the  contract,  the  contractor  has  to  deposit  the 
sum  of  5,000  pesetas,  or  about  ^^150. 

Tenders  are  in   demand  which  will  be  opened  on 

the  6th  April  next  in  the  Ministry^  of  Public  Works, 

MMadrid,  for  the  concession  to  construct  and  work  for 

«i3tty  years  a  steam  tramway  in  Valencia,  from  a  station 

in  that  city  to  the  port  ot  Valencia. 

Concessions  have  been  grantetl  for  a  metre-gauge 
railway  from  Barcelona  to  Junquera  vitj  F*alamos, 
Tvith  the  following  possible  branch  lines  :  From  San 
Adrian  de  Besos  to  connect  with  the  narrow  gauge 
line  from  Igualda  to  Martorell  and  with  the  tramway 
from  Man  res  a  to  Berga  ;  from  Lloret  de  Mar,  to  connect 
w^ith  the  narrow  gauge  line  from  Olot  to  Gerona  ;  and 
from  Vilamalla  to  Rosas  awl  01ot>  Also  a  narrow  gauge 
line  from  Berja  to  Ugijar,  passing  through  Alcolea  and 
Chehn,  with  a  branch  to  Canjayar. 

Eussia. 

There  is  a  steadily  growing  demand  for  bicycles 
J  ^nd  motor  cars.  In  the  latter  case,  the  trade  has 
developed  surprisingly  in  the  space  of  a  few  months. 
Manufacturers  must  bear  in  mind  that,  owing  to  the 
roads,  machines  must  be  of  the  most  solid  type,  and  in 
orrler  to  compete  with  cheap  German  and  Belgian 
xnaicer^,  a  depot  in  Odessa,  where  detached  parts  could 
be  put  together,  would  be  of  the  greatest  service,  as 
tlie  duty  on  manufactured  machines  is,  proportion- 
alelVi  much  heavier  than  that  on  parts. 

Canada. 

The  present  year  promises  an  active  development  of 
telephone  competition  in  Canada.  Several  of  the  larger 
cities  of  Ontario  will  have  before  them  application 
for  franchises  to  compete  with  the  Bell  Telephone 
Company.  It  is  reported  that  a  company  have 
recently  obtained  a  Dominion  charter,  and  propose 
to  build  exchanges  and  construct  long-distance  hues 
throughout  Canada  in  competition  with  the  Bell  Com- 
pany. 

Australian  Commonwealth. 

We  learn  from  the  Canadian  Commercial  Agent  at 
Sydney  that  in  the  Australian  markets  there  sfiould 


be  a  good  opening  for  beating  apparatus,  particularly 
in  churches,  schools,  and  shops,  beyond  the  coast 
line,  and  there  is  no  doubt  that  a  manufacturer  of 
heating  apparatus  would  hnd  a  good  trade.  U  would 
be  necessary  to  send  out  an  expert  in  hot  air  and  hot 
water,  and  open  a  warehouse  ;  though  this  need  not 
be  an  expensive  one.  it  would  require  considerable 
capital  to  do  the  business  profitably. 

He  also  reports  the  extraordmary  success  of  artificial 
irrigation  on  comparatively  small  areas  of  land,  and 
predicts  for  it  a  great  future.  The  prospects  for 
selling  pumping  machinery-,  motors,  and  other  power 
generators — as,  for  instance,  windmills  and  steam, 
oil,  and  hot-air  machinery — are  very  good,  ft  would 
be  advisable  to  sell  such  machinery  through  agents 
who  understand  how  to  put  it  up.  Some  firms  that 
sell  that  class  of  machiner%^  for  certain  manufacturers 
could  be  induced  to  deal  in  new  ones,  if  good  and  cheap. 
It  would  be  necessary  to  send  a  competent  expert  ajid 
put  up  some  sample  machines,  in  order  to  prove  their 
efhciency, 

Katal. 

Tlie  Government  of  Natal  is  prepared  to  receive 
tenders  for  the  supply*  erection,  and  completion  of 
plant  capable  of  deaUng  with  4,ckx>  tons  of  coal  in  ten 
hours,  consisting  of  one  fixed  and  two  movable  appli- 
ances to  discharge  into  ships*  hatches  direct  from 
trucks,  or  from  storage  bins  of  10.000  tons  capacity. 
Also  plant  capable  of  empt\*ing  trucks  and  delivering 
Soo  tons  of  coal  per  hour  from  four  mechanical  apph- 
ance-s^  each  designed  to  deUver  the  coal  into  ships' 
coaling  ports,  or  into  hatches  on  deck  for  a  single 
line  of  ships  up  to  50  ft.  beam,  or,  alternatively,  up  to 
a  distance  of  70  ft.  from  the  w*harf  face,  so  as  to  serve  a 
double  hue  of  ships. 

Mexico. 

A  contract  has  been  arranged  l>etween  the  State 
and  Messrs.  Pedro  Ruiz  y  Manuel  L.  de  Guevara  for 
the  construction  and  working  for  ninety-nine  years 
of  a  railway  in  the  State  of  Vera  Cruz,  from  a  point  of 
the  Estero  de  Santecomapan,  to  Caleria,  Canton  of  los 
Tuxtlas.  to  be  called  the  Tuxtlas  and  Gollo  S.  A. 
Railway,  with  the  right  to  prolong  the  hne  to  San 
Andres  and  Santiago  Tuxtla.  The  gauge  is  to  be  914 
milUmetres.  The  free  import  of  materials  and  goods 
referred  to  in  Article  74  of  the  Railway  Law  will  be 
allowed  for  three  years, 

Brazil. 

The  Budget  for  the  present  year  authorises  the 
Executive  to  carry^  out  the  construction  of  the  Port  of 
Belem,  adopting  the  plans  suitable  for  the  jx>rtions 
which  have  to  be  constructed  between  the  bridge 
of  the  naval  arsenal  and  the  Port  of  Pinheiro. 

The  Government  has  been  authorised  to  construct  a 
railway  from  Timbo,  in  the  State  of  Bahia,  to  the  city 
of  Propria,  in  the  State  of  Sergipe.  This  railway  is  to 
join  the  cities  of  Aracajii  and  Simao  Dias  directly  or 
by  the  means  of  branches. 

A  decree  has  been  published  approving  the  estimate 
of  2,722,107  milrcis,  or  about  £136,105,  for  the  con- 
struction of  the  works  of  the  first  60  kilometres  which 
constitute  the  first  section  of  the  extension  of  the 
Central  Railway  of  Brazil,  between  Curvello  and  the 
San  Francisco  River. 
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WHAT  OUR  TECHNICAL  COLLEGES  ARE  DOING. 

By    a    technical  'sTUDENT. 


From  the  Principal  of  the  Municipal  Technical 
College  of*  the  Borough  of  Derby,  Professor  F.  W. 
Shurlock,  B.A.,  'B.Sc,  we  have  received  an  imposing 
list  of  successes  obtained  during  the  session  1902-3, 
together  with  the  calendar  of  the  college.  The  half- 
tone illustrations  give  an  excellent  idea  of  the  practical 
work  carried  on  at  the  college,  and  some  of  them  make 
one  envy  the  students  at  Derby,  who  are  evidently 
so  well  looked  after. 

AT  UVIRPOOL    UNIVKR8ITY. 

The  work  carried  on  by  the  Faculty  of  Engineering 
of  the  University  of  Liverpool,  under  Professor  H.  S. 
Hele-Shaw,  LL.D.,  F.R.S..  M.Inst.CE..  is  set  forth 
in  an  interesting  pamphlet  with  plans  and  views  of  the 
main  workshop  and  Walker  engineering  laboratories. 
Particulars  are  given  of  a  number  of  valuable  insti- 
tutions. The  examination  for  university  scholarships 
takes  place  in  May.  Every  scholar  will  be  required 
to  register  as  a  student  of  the  university,  and  to  attend 
not  less  than  four  day  lecture  courses  in  every  term, 
unless  the  Senate  expressly  approve  a  smaller  number 
of  attendances. 

MR.    BRADLBY*8   8UCOBSB. 

I  referred  last  month  to  the  fact  that  an  Institution 
of  Mining  and  Metallurgy  Research  -Scholarship  of 
jf5o  had  been  awarded  to  Mr.  R.  S.  Bradley. 
Mr.  Bradley  has  been  investigating  the  structure 
and  behaviour  of  cast  irons  in  the  metallurgical 
laboratory  of  King's  College,  which  is  very  well  equipped 
for  micro-photographic  work.  Although  much  is 
being  done  in  this  direction  in  the  study  of  steel,  very 
little  attention  has  been  paid  to  cast  irons.  f^>  ^ 

Mr.  Bradley  has  recently  established  a  laboratory 
at  his  father's  foundry  at  Newark  for  chemical  and 
micro-photographic  examinations,  and  we  understand 
he  has  already  reaped  considerable  practical  benefit 
from  it. 

BIRMINQHAM    UNIVKR6ITY   ENQINKKRINQ  80CIKTY. 

Reviewing  the  progress  of  this  society  during  the 
past  seven  years.  Professor  F.  W.;  Burstall,;  M.A., 
M.Inst.C.E.,  president,  remarked  that  during  the  first 
session  there  were  but  few  papers  ^^-ritten  by  students  ; 
even  the  discussions  were,  for  the  most  part,  confined 
to  the  older  members  of  the  society.  Gradually,  by 
slow  development,  the  students  took  a  larger  and 
larger  part  not  only  in  the  papers,  but  in  the  govern- 
ment of  the  society.  For  his  own  part  he  considered 
the  greatest  thing  that  he  had  done  to  promote  the 
usefulness  of  the  society  had  been  to  abstain,  as  far 
as  possible,  from  any  interference  with  the  methods 
of  the  students.  He  had  always  thought  that  for 
these  college  societies  to  be  of  real  service  in  training 
students  to  think  for  themselves,  the  staff  should  not 
take  a  very  prominent  part  in  the  government.  Such 
treatment  was  likely  to  leave  the  students  as  helpless 
at  the  end  of  their  course  as  they  were  in  the  beginning. 
The  past  three  years  had,  he  considered,  shown  a 
very  great  advance  on  the  preceding  time.  The 
inauguration  of  the  journal — the  first  of  its  kind 
in  this  country — was  a  sign  that  the  Engineering 
Society  was  not  content  to  stand  still,  but  wished  to 


advance  in  all  directions  which  were  likely  to  be  of 
benefit   to  its   members.       At    the   present    moment 
they  were  in  a  most  prosperous  condition,  due  almost 
entirely  to  the  activity  of  those  students  responsible 
for  conducting  the  affairs  of  the  society  and  the  journal. 

THE    ROYAL    OOLLBQB    OF    80IKN0K. 

The  prospectus  of  the  Royal  College  of  Science  and 
Royal  School  of  Mines,  makes  a  volume  of  218  pages, 
packed  with  useful  information.  It  is  to  be  noted  that 
application  for  the  admission  of  students  in  the  session 
commencing  in  October  must  be  made  on  a  specified 
form,  and  sent  to  the  Registrar  before  the  middle  of 
June.  In  this  form  a  statement  is  to  be  given  of 
the  studies  which  the  applicant  has  already  pursued, 
the  examinations  he  has  passed,  and  the  names  of  a 
teacher  or  teachers  to  whom  reference  may  be  made. 
This  appUcation  will  be  considered  by  the  Dean  and 
Council  of  the  college,  who  will  decide  whether  or  not 
the  candidates  can  be  admitted. 

Students  must  be  free  from  organic  disease  and 
physical  defect  that  would  interfere  with  their  studies, 
and  a  medical  certificate  to  this  effect  may  be  required. 

It  is  further  pointed  out  that  without  some  pre- 
hminary  knowledge  of  mathematics,  mechanics,, 
chemistry,  and  physics,  it  is  not  possible  for  students  to- 
follow  the  courses  with  advantage.  No  fee-paying 
student  will  be  entered  for  the  Associateship  Course 
unless  he  has  obtained  a  First  Class  in  the  first  stage 
of  mathematics,  or  the  first  stage  of  practical  mathe- 
matics ;  and  in  the  first  stage  of  practical  plane  and 
solid  geometry,  theoretical  mechanics  (solids),  theore- 
tical mechanics  (fluids),  inorganic  chemistry  (theore- 
tical), sound,  hght,  and  heat,  and  magnetism  and 
electricity,  or  a  pass  in  some  higher  stage  of  those- 
subjects  at  the  Examinations  of  the  Board  of  Education, 
or  can  show  to  the  satisfaction  of  the  'Council  of  the 
College,  by  having  passed  the  Examinations  of  other 
recognised  institutions  or  examining  bodies,  that  he 
possesses  the  necessary  elementary  knowledge  of 
those  subjects,  while  for  occasional  students  who 
desire  only  to  take  up  certain  specific  branches  of 
science  some  preliminary  knowledge  of  such  subjects 
will  be  required. 

Admission  is  granted  to  persons  desirous  of  attending 
certain  courses  of  the  lectures  without  the  laboratory 
instruction,  on  payment  of  the  lecture  fees.  Associates- 
of  the  Royal  College  of  Science  or  of  the  Royal  School 
of  Mines  have  the  privilege  of  free  admission  to  the 
Library  and  to  all  the  courses  of  lectures. 

THE  TREASURY  GRANT  TO  UNIVER81TV  OOLLEQES. 

A  deputation  introduced  by  Sir  Oliver  Lodge  and 
representing  the  Vniversity  Colleges  of  London,  Man- 
clicstcr,  Liverpool,  Lccdb,  Birminjjham,  Nottingham, 
Bristol,  Newcastle,  Dundee  and  Sheffield,  recently  waited 
on  the  Chancel]t)r  of  the  Exchequer  to  point  out  the 
necessity  of  an  increase  in  the  present  annual  Treasury 
^rant  of  £27.000  to  University  Colleges.  We  note  that 
Mr.  Austen  Chamberlain  will  recommend  that  the  vote 
be  doubled  for  the  present  year,  and  that  he  hopes  next 
year  it  may  be  increased  to  ;^  100,000.  It  is  obvious  that 
the  amount  now  set  aside  by  the  Treasury  is  quite  in- 
adequate for  the  maintenance  of  these  institutions,  and 
there  are  probably  few  directions  in  which  the  national 
funds  could  be  belter  expended. 
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A    Monthly  Review  of  the  leading  Papers  read  before  the  varJous  Engineering  and 
TechnicaJ   Institutiom  of  Great  Britain* 


THE   TREND    OF   MODERN 
INVENTION. 

THE  Junior  Institution  of  Engineers  received 
from  their  President  Mr.  J.  Fletcher 
Moulton,  K.C.,  RR.S.,  M.R,  a  most  instructive 
and  suggestive  address  on  *^  Invention.*'  Inci- 
dentally he  asked  '*  In  v^rhat  direction  is 
invention  lending  ?  ■'     Here  is  the  reply  : — 

In  tvvu  directions  which  are  well-nigh  opposite  or  I 
ought  rather  to  say  CDmplementary  the  one  ta  the  other. 
On  the  one  hand  the  tendency  is  to  divide  manufacture 
Up  into  many  simple  operations,  each  capable  of  being 
performed  swiftly  and  well  by  a  special  macliine  de- 
signed  solely  for  that  purpose,  and  thus  working  under 
the  most  favourable  circumstances  for  cheapness  of 
production.  Take  for  example  the  manufacture  of 
machine-made  watches^ — a  manufacture  which  I  am 
happy  to  say^  is  at  last  l)eing  vigorously  taken  up  in 
England,  after  we  have  so  long  allowed  ourselves  to  be 
distanced  by  our  foreign  competitors,  both  commer- 
cially and  inventively.  Each  machine  employed  has 
only  a  minute  operation  for  its  share  of  the  work,  several 
being  needed  to  perfect  each  piece.  But  these  machines 
are  so  nearly  automatic  tliat  the  labour  required  for  the 
most  part  neetls  no  skill,  and  the  rapidity  with  which 
they  work  makes  the  actual  cost  of  production  almost 
incredibly  small,  while  the  accuracy  of  the  workman- 
ship can  be,  and  is,  brought  up  to  a  pitch  which  com- 
pletely satisfies  all  requirements  of  practical  use.  This 
tendency  to  subdivide  the  operations  of  the  production 
until  they  are  each  capable  of  being  performed  either 
automatically  or  with  unskilled  labour, is  having  momen- 
tous effects  in  labour  questions.  Strangely  to  say, 
increase  in  accuracy  of  workmanship  is  tending  to  in- 
crrease  the  demand  for  unskilled  labour.  The  skill 
which  used  to  be  sought  for  in  the  workman  is  now 
embodied  in  the  machine.  This  is  due  to  what  I  may 
term  the  uniformity  of  manldnd.  The  chief  wants  of 
each  class  are  common  to  all  the  individuals  that  form 
it.  Hence  any  rise  in  the  standard  of  comfort  ol  a  nation 
produces  a  demand  for  miUions  of  articles  of  one  and  the 
same  kind,  precisely  such  a  demand  as  can  best  be  satis- 
fied by  the  unvarying  but  economical  production  of 
machines  of  the  type  of  which  I  have  spoken,  I  have  no 
doubt  that  the  growth  of  production  as  a  whole  will  be 
so  rapid  that  the  total  demand  for  skilled  labour  of  all 
sorts  in  manufacture  will  not  actually  diminish,  but  I 
am  equally  sure  that  relatively  to  substantially  unskilled 
labour,  it  will  grow  less  and  less.  Rough  and  brutal- 
Lsing  labour  will  no  doubt  be  done  away  with,  but  Its 
place  will  be  taken  by  unskilled,  rather  than  skilled 
labour. 

For  you  must  remember  that  precisely  that  same 


process  of  "  coding  "  is  being  applied  to  bring  eacb 
operation  in  production  witliin  the  reach  of  unskilled 
labour.  Take  for  example  the  machines  that  are  used 
in  domestic  or  trade  life  {such  as  typewriters,  sewiuj^ 
machines,  etc.),  and  which  are  produced  in  such  vast 
numbers.  Inv^entors  are  hard  at  work  modifying  the 
construction  or  configuration  of  each  piece  of  these 
machines  so  as  to  lessen  the  cost  of  its  production  by 
enabhng  it  to  be  made  by  some  cheap  process  which 
dispenses  with  hand  work  and  skilled  labour.  I  have 
known  a  company  in  the  United  States,  before  they  sold 
a  single  machine,  spend  two  years  and  ^20,000  in  mcKli- 
fying  the  parts  and  their  arrangement  till  each  could  be 
made  by  stamping  or  some  similarly  cheap  method  at  a 
minimum  of  cost.  .\nd  you  must  not  forget  thai  if  wisely 
done  this  relegation  to  automatic  machines  and  unskilled 
labour  is  an  advantage  to  the  pubhc,  because  it  brings 
with  it  as  a  consequence  that  absolute  interchangeabihty 
of  parts,  which  diminishes  so  vastly  the  cost  of  repairs. 

Side  by  side  with  this  tendency  tow^ards  highly- 
speciaUsed  machines,  each  doing  one  small  and  separate 
operation,  there  is  the  other  hne  of  invention,  t,e*,  of 
machines  which  combine — ^I  w^ould  prefer  to  use  the 
mathematical  term,  "  integrate  " — a  whole  aeries  of 
successive  operations  and  turn  out  a  completed  article. 
Here  we  find  perhaps  the  greatest  inventive  triumph  of 
our  time.  Take  for  instance  the  Unotype:  Type- 
setting, type- founding,  and  casting  blocks  of  type  as  in 
stereotyping,  had  all  been  done  by  hand,  and  to  some 
extent  had  been  done  mechanically,  before  the  linotype 
came  in.  But  it  united  them  all  in  one  machine,  and 
enabled  an  operator,  with  little  greater  labour  than  in 
w^orking  a  typewriter  to  produce  the  set-up  ty^e  cast  in 
lines  ready  for  printing. 

It  is  difficult  to  say  which  class  of  macluneis  attracting 
most  attention  at  the  present  moment — whether  com- 
bination or  division  of  operations,  synthesis,  or  analysis^ 
is  taking  the  lead.  If  success  is  completely  attained, 
the  machine  that  combines  in  itself  the  whole  series 
must  always  gain  the  day.  But  the  penalty  for  falling 
short  of  perfection  is  heavier,  and  the  danger  greater. 
Each  step  brings,  its  own  liability  to  failure  and  the 
failure  of  a  step  has  more  serious  and  more  far-reaching 
consequences.  Yet  we  tiave  abundant  proofs  on  all 
sides  of  us  that  human  ingenuity  is  equal  even  to  this 
task.  Here  again  the  effects  of  the  systematic  pursuit 
of  invention  in  the  United  States  show  themselves 
markedly.  Few  private  inventors  have,  unaided,  the 
means  or  the  time  to  work  out  these  complex  problems, 
Mergenthaler,  the  inventor  of  the  hnotype.  spent  years 
of  incessant  labour  before  he  came;  to  a  practical  result. 
Plan  after  plan  was  devised  by  him  only  to  be  rejected, 
because  the  success  it  brought  was  too  incomplete.  At 
last  he  succeeded,  and  he  and  those  who  had  supported 
him  had  their  rich  and  deserved  rew^ard. 
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POINTS  ON  FORCED  DRAUGHT. 

AT  a  recent  meeting  of  the  Staffordshire  Iron  and 
Steel  Institute.  Mr.  R.  B.  Hodgson.  A.M.I.M.E.. 
contributed  a  paper,  the  object  of  which  was  to  demon- 
strate that  a  properly  designed  forced  draught  furnace 
provides  the  means  by  which  steam  boilers  can  be  most 
economically  worked.  To  prove  this,  the  author  first 
considered  the  composition  of  fuel  from  its  chemical  and 
scientific  aspect.  He  then  proceeded  to  discuss  the 
subject  from  a  practical  point  of  view,  the  paper 
containing  many  suggestions  valuable  for  steam  users. 
We  quote  the  following  : — 

Under  a  good  system  of  forced  draught  several  ad- 
vantages will  follow  : — 

1.  The  working  of  the  furnace  will  be  entirely  inde- 
pendent of  both  wind  and  weather. 

2.  There  will  be  practically  no  loss  through  leaky 
brickwork. 

3.  The  blast  can  be  so  regulated  that  no  cold  air  need 
be  drawn  through  the  fire-doors  when  they  are  opened 
for  cleaning,  or  otherwise  attending  to  the  fires,  so  that 
the  heating  surfaces  may  be  kept  at  a  more  uniform 
temperature. 

4.  The  firegrate  may  be  reduced  in  area  and  the  fire 
thereby  concentrated,  by  which  means  the  large  excess  of 
air  over  the  theoretical  quantity  required  for  combus- 
tion, may  be  very  materially  reduced,  with  a  resultant 
higher  and  more  even  temperature,  and  a  consequent 
greater  proportionate  evaporation. 

5.  The  heat  of  combustion  will  be  available  down  to  a 
much  lower  temperature  than  could  be  the  case  under 
natural  draught.  By  the  use  of  feed-water  heaters, 
otherwise  known  as  economisers,  and  increasing  the 
number  of  economiser  pipes,  and  by  partially  closing 
the  dampers,  the  heated  gases  may  be  kept  in  contact 
with  the  boiler  and  its  flues  for  a  longer  interval,  and 
consequently  enter  the  chimney  much  reduced  in  tem- 
perature. 

6.  The  lower  grade  fuels,  that  can  only  be  burned 
with  difficulty  under  natural  chimney  draught,  can  be 
efficiently  burned  under  forced  draught. 

7.  Refuse  fuels,  such  as  coke  dust,  coal  dust,  pan 
breeze,  spent  tan.  sawdust,  ashpit  refuse  from  puddling 
and  reheating  furnaces,  and  muffles,  which  it  would  be 
impossible  to  burn  under  chimney  draught,  may  be  ' 
burned  with  ease  by  forced  draught,  the  higher  rate  of 
combustion  compensating  for  the  lower  evaporating 
value  of  these  fuels. 

8.  The  evaporation  under  forced  draught  can  be  in- 
creased according  to  other  conditions  from  20  per  cent, 
to  50  per  cent,  without  loss  of  fuel  efficiency. 

POROKD    DRAUGHT    IN    OPKRATION. 

It  is  interesting  to  review  the  action  of  a  boiler  furnace 
working  under  an  efficient  system  of  forced  draught.  In 
this  case  the  fire-door,  which  neither  contains  hole  nor 
grid,  is  made  an  air-tight  fit  by  being  suitably  machined. 
The  ashpit  is  closed  by  a  special  casting,  wliich  carries 
a  pair  of  cast-iron  blower  tubes,  about  4  in.  internal 
diameter.  At  the  front  end  a  steam  nozzle  is  fixed, 
through  which  a  jet  of  superheated  steam  issues  ;  this 
jet  of  steam  causes  a  current  of  air  to  pass  along  the 
tube,  and  by  this  means  any  required  air  pressure  may 
be  maintained  under  the  fire-bars.  The  fire-bars  have 
narrow  air  spaces,  from  one-sixteenth  inch  to  one- 
eighth  inch  apart.  The  bars  themselves  being  narrow, 
a  large  number  of  air  spaces  are  thereby  provided, 
through  which  the  air  passes,  the  pressure  in  the  ashpit 
forcing  the  air  through  these  narrow  air  spaces.  Should 
the  fire-door  be  opened  before  the  steam  jets  have  been 
turned  off,  the  flame  will  come  out  of  the  furnace  to- 
wards the  fireman,  and  it  will  be  noticed  there  is  no 


"  dip  "  in  the  furnace,  but  that  the  flame  passes  straight 
up  from  the  fuel  to  the  crown  of  the  furnace.  The  action 
of  the  steam  and  air  upon  the  bars  keeps  them  perfectly 
cool,  so  that  the  clinker  doe^  not  stick,  consequently  the 
fire-bars  last  much  Imiger  than  would  be  the  case  if  the 
furnaces  were  worked  by  either  natural  or  induced 
draught. 

In  the  methods  of  smoke  prevention  under  forced 
draught,  it  is  common  to  find  instances  of  the  grid  in 
fire  door  combined  with  a  closed  ashpit,  a  bad 
practice  which  encourages  currents  of  cold  air  to  pass 
through  the  fire  door  the  same  as  is  the  case  with 
natural  draught. 

In  the  "  Meldrum  "  wjrstem  this  difficulty  is  over- 
'  come  by  introducing  a  valvular  dead-plate  in  the  place 
of  an  ordinary  dead-plate.  When  a  furnace  has  been 
charged,  and  smoke  is  noticed  issuing  from  the  chimney, 
the  valve  is  opened,  and  since  this  valve  communicates 
with  the  ashpit,  a  thin  stream  of  secondary  air,  at  the 
pressure  and  temperature  of  the  ashpit,  is  admitted 
over  the  fire  at  the  front  portion  of  the  furnace  tube, 
and  has  the  effect  of  holding  back  green  gases  given  off 
from  the  newly-fed  fuel  for  a  minute  or  so.  Meanwhile, 
the  full  pressure  of  the  forced  draught  is  acting  on  the 
back  portion  of  the  furnace  grate,  consequently  a 
brighter  fire  is  generated  and  hotter  gases  are  given  off. 
So  that  when  the  valvular  dead-plate  is  closed  the  green 
gases,  in  passing  over  the  incandescent  body  of  fire  on 
the  back  of  the  grate,  take  fire^  instead  of  passing  away 
unconsumed.  The  valve  may  be  opened  to  various 
widths  according  to  the  requirements  of  the  furnace,  a 
lever  and  rod  being  suppUed  for  this  purpose,  and  being 
in  many  instances  automatic.  That  the  smoke  nuisance 
is  overcome  by  these  means  is  unquestionable.  Some 
of  the  very  worst  known  cases  in  this  country  have  been 
cured  in  this  way,  and  anyone  who  cares  to  take  the 
trouble  to  test  a  furnace  fitted  up  on  these  lines  will  find 
that  a  chimney  giving  off  volumes  of  black  smoke  can  be 
completely  currd  in  about  thirty  seconds  by  opening  the 
valve. 

CORRICT  FORM  OF  BLOWER  TUBB8  AND  NOZZLKB. 

A  word  or  two  is  needed  with  reference  to  the  form  of 
blowers,  since  so  many  people  imagine  that  so  long  as  a 
steam  jet  is  inserted  into  a  pipe  the  desired  end  is  ac- 
compUshed  ;  but  this  is  only  true  if  economy  of  steam 
and  pressure  of  air  are  no  object,  and  frequently  steam 
jet  blowers  have  been  condemned  through  the  wasteful- 
ness of  badly-designed,  cheap,and  rubbishing  apparatus. 
The  proper  form  of  blower  tube  is  the  outcome  of  long 
and  careful  experiments,  some  thousands  of  tests  having 
been  made  with  the  blowers  of  all  shapes  and  nozzles  of 
all  kinds,  and  the  proportion  of  a  modem  blower  and 
nozzle  cannot  be  materially  departed  from  without  great 
loss  of  efficiency.  With  a  correctly-designed  and  pro- 
portioned blower  the  amount  of  steam  used  is  generally 
3  per  cent,  of  the  total  evaporation  of  the  boiler. 

MEANING    OP    THE    TERM    "FORCED." 

As  some  misunderstanding  seems  to  have  been  created 
in  the  minds  of  many  steam  users,  it  will  perhaps  be  as 
well  if  I  mention  two  points  and  give  the  explanations. 
First — The  term  "  Forced,"  as  appUed  to  boiler  practice, 
is  supposed  to  mean  forcing  the  boiler.  This  fallacy  is 
readily  removed  as  one  becomes  familiar  with  the  sub- 
ject ;  forcing  a  fire  does  not  necessarily  mean  forcing:  the 
boiler.  A  natural  draught  furnace  depends  upon  the 
difference  in  the  specific  gravity  due  to  the  difference  in 
temperature  between  the  columns  of  hot  gases  in  the 
chimney  and  a  corresponding  column  of  the  external  air. 
consequently  the  draught  must  var>'  to  some  extent  with 
the  state  of  the  atmosphere,  humid  or  bright  weather 
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altering  the  conditions  considerably.  A  strong  wind 
blowing  from  the  ashpit  will  sometimes  necessitate  the 
continual  rousing  of  the  lires  to  the  discomfort  of  the 
fireman,  as  well  as  entailing  a  great  waste  of  fuel.  It 
must,  therefore,  be  understood  that  forced  draught  is 
the  term  introduced  to  distinguish  the  draught  provided 
by  mechanic^il  means — either  steam  jet,  or  hiti  to  force 
air  through  the  iire-bars — and  not  to  force  the  boiler. 

AIR    SUPPLY. 

The  second  matter  that  does  not  appear  to  be  clear  to 
the  steam  user's  mind,  is  regarding  the  air  supply.  Steam 
users  naturally  think  forced  draught  gives  a  greater 
supply  of  air,  on  account  of  forced  draught  being  stated 
as  the  means  of  accelerating  combustion.  This  is  a 
great  mistake,  forced  draught  given  in  a  proper  form 
provides  less  air  than  natural  draught  ;  the  necessary 
air  for  complete  combustion  is  given  at  a  greater  velocity 
but  through  a  smaller  opening,  because  the  ashpit  is 
closed  and  the  air  supply  comes  through  a  pair  of  blower 
tubes.  Taking  for  example  a  boiler  with  tlues  30  in.  in 
diameter,  say  under  natural  draught,  we  have  the  tlue 
opening  as  ashpit;  here  we  hav^e,  taking  the  two  ashpits, 
an  area  of  ashpit  opening  et[ual  to  353"43  square  inch, 
whereas  the  two  30-in-  tlues  with  forced  draught  will 
have  four4-in.  tubes.=  50- 2656  square  inches  oj^ening  for 
the  air  passage,  about  i  to  7.  The  air  being  carried  up 
the  tubes  at  a  high  velocity^  creates  a  pressure  in  the 
closed  ashpit,  and  the  air  under  pressure  escaping 
through  the  multitude  of  spaces  between  the  lire- bars 
results  in  a  thorough  mixing  of  the  air  and  the  gases 
given  off  from  the  burning  fuel.  This  is  the  principal 
reason  why  it  is  possible  to  work  with  so  much  less  air 
supply  under  forced  draught,  than  if  natural  or  induced 
<!Taught  were  used  on  the  same  boiler. 

I  have  been  continually  asked  by  engineers  and  steam 
users  whether  Iwilers  working  with  forced  tlraught  wear 
out  more  rapidly  than  boilers  working  under  natural 
draught  ?  Many  think  that  they  do.  and  the  idea  is 
often  engendered  by  the  etTectsof  crude  attempts  to  use 
forced  draught,  and  also  by  defective  boiler  design.  This 
is  undoubtedly  a  very  erroneous  idea,  in  fact  the  boot  is 
upon  the  other  leg.  Experience  proves  that  boilers  are 
less  injured  by  a  properly  applied  forced  draught,  owing 
to  the  greater  uniformity  t>f  temperature  maintained 
in  the  l^^iler,  furnaces,  and  combustion  chambers, 
sudden  alterations  of  heat  and  cold  having  most 
injurious  etlects  on  the  interior  parts  of  steam  boilers. 
The  principal  way  in  which  boilers  are  injured  is  by 
expansion  and  contraction  of  the  flues,  consequent 
uj>on  the  var^nng  heat  of  the  Ere. 


TURBINES  FOR  LOW  FALLS. 

AT  the  ordinary  meeting  on  Toesdav,  i6tli 
February,  Sir  William  White,  K.CB., 
President,  in  the  chair,  I  he  paper  read  was 
*'  The  Forms  of  Turbines  most  suitable  for  Low 
Falls/'  by  Alplionse  Steiger,  M.lnst.CE,  The 
following  is  an  abstract  of  the  Paper: — 

The  author  draws  attention  in  the  first  instance  to 
the  character  of  water  powers  with  low  falls.  These 
arc  seldom  constant,  and  in  most  cases  both  the  fall  and 
ihe  water  supply  vary.  The  variations  present  a 
<lifficulty^  to  the  proper  utilisation  of  such  power,  which, 
however,   can  be  surmounted. 

The  prejudice  against  the  utilisation  of  water  power 
with  low  falls,  which  constitute  the  majority  of  water 
powers  of  the  British  Isles,  arises  principally  out  of  the 


disregard  of  their  peculiarities  and  the  want  of  know- 
ledge of  the  results  which  may  be  obtained  from  a 
specially  adapted  turbine  under  varying  conditions, 
and  is  traceable  to  many  unsatisfactory  installations 
of   absolutely    unsuitable   turbines. 

The  author  then  considers  the  difierence  between 
impulse  turbines  and  pressure  turbines,  showing  by 
a  diagram  that  var\nng  the  portion  of  the  fall  used 
for  producing  a  pressure,  that  is,  varying  the  degree 
of  re-actitm,  atfords  a  means  of  adapting  turbines  to 
special  requirements. 

Pure  impulse  turbines  are  not  altogether  condemned 
for  low  falls,  but  placers  in  which  they  are  preferable  to 
pressure  turbines  are  extremely  few  in  this  count^y^ 
and  even  the  Haenel  turbine,  which  is  an  intermediate 
type  between  the  two,  is  not  often  suitable.  An 
instance  is  given  in  order  to  show  that  such  turbines, 
though  excellent  in  themselves  and  efficient,  do  not 
necessarily  make  a  satisfactory^  installation.  The 
author  then  shows  how  the  disadvantage  of  all  axial- 
How  turbines,  namely,  the  influence  of  the  angles  of 
vanes  var^dng  with  the  radial  width,  wliich  is 
particularly  serious  in  impulse  turbines,  is  partially 
overcome. 

THE    aOMVAL    TURBINE* 

The  parallel-flow  pressure  turbine,  generally  known 
as  the  Jonval  turbine,  is  mentioned  as  particularly 
adapted  to  greatly  fluctuating  falls,  under  which  a 
constant  speed  may  be  obtained  without  sacrifice  of 
efficiency.  Such  a  turbine  is  described,  which  the 
author  has  installed  for  a  fall  of  2  ft,,  and  particulars  of 
tests,  made  with  similar  turbines  at  the  Ziirich  Water- 
works,  are  given,  to  show  that  the  part-gate  efficiency 
of  parallel'tiow  pressure  turbines  of  this  kind  is  ex- 
tremely good. 

It  is  characteristic  of  the  large  majority  of  redaction 
or  pressure  turbines  that  their  part-gate  efficiency  is 
low.  particularly  so  at  less  than  half-gate,  which 
renders  them  valueess  for  varying  conditions;  but 
as  in  Europe  the  water- powers  to  be  dealt  with  are 
chiefly  of  this  kind,  some  European  turbine-builders 
have  succeeded  in  designing  pressure  turbines  which 
are  giving  a  very  satisfactory^  efficiency  even  at  quarter- 
gate. 

OTHER     DEVELOPMENTS. 

The  demands  of  the  generation  of  electricity  by 
water-power,  such  as  high  spaced,  rapid  regulation, 
and  concentration  of  large  power  in  one  unit,  have 
inliuenced  very  considerably  the  art  of  building  turbines. 
In  the  first  place,  the  desire  for  high  speeds  has  led 
to  a  more  general  adopti^m  of  radial-flow  turbines,  of 
wliich  the  inward-flow  type  is  preferable,  being  the 
more  efficient. 

An  example  of  radial-outward-flow  turbines  is 
cited,  giving  the  special  reasotis  which  have  led  to  their 
adoption  in  one  case  of  a  relatively  low  fall,  and  the 
manner  in  winch  a  quite  satisfactory  efficiency  was 
obtained  from  tins  otherwse  less  efficient  type.  One 
new  type,  the  cone  turbine,  is  referred  to  as  taking  the 
place  of  the  so-called  "  mixed-flow  turbine-s,"  with  a 
view  to  obtain  a  Idgh  speed  untler  low  falls,  even  for 
large  units. 

CONSTRUCTION     OF     THE     QATEp 

One  important  factor  in  turbines  is  the  construction 
of  the  gale,  and  it  is  shown  in  the  paper  that  a  dis- 
tinction must  be  drawn  between  gates  intended  for 
adjustment  of  the  turbine  to  a  varying  load,  where  a 
high  part-gate  efficiency  is  of  less  importance  than  rapid 
regulation,  and  gates  for  adapting  a  turbine  to  varying 
conditions,  where  a  good  part -gate  efficiency  is  an 
essential  condition. 
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To  meet  these  requirements  it  was  decided  io  sb 
shaft  on  the  shore,  dnve  out  a  tuaawl  ^i^er  tks  ^ 
and  let  the  water  into  the  ttinnd  tbeo^^  1 
into  the  bottom  of  the  lake. 

A  shaft,  8  ft.  by  jo  ft.,  was  started  midwi 
the  pump  house  amd  the  lake,  and  smmk  za  tke  < 
stone  to  a  depth  of  91  ft.     Tbe  botioB  el  ibe 
was  made  to  converge  to  a  pomt  with  tbr  akfc 
being  able  to  extract  by  a  saad  pmwsp  airr  s 
might  accumulate  there. 

the  shaft  w^  sunk  by  cxmtract  at  fix  per  §L, 
labour  and  supplies. 

At  Si  iv  from  the  surface  a  tttaari  r  It.  lif  5 
was  started ;  it  was  linven  by  four  n^  twi  m 
shift,  using  a  Rand  drill  (^o.  3  B)  witk  t^    _  _ 

3^  in.  diameter.  Tbe  progrcs&  was.  msmaSkr,  atovt 
1 50  it.  per  rooQth.  Tbe  coatiact  pnce  lor  mtxnm  sad 
^upphes,  not  io^iMiiiig  trammui^  waS'  $5^$o  per  foot. 
Tbe  tunnel  was  driven  for  a  total  kagtb  oi  MBj  it. 
At  ^rst  the  aiDOsat  of  water  percolatiog  imM^  it  &d 
not  exceed  £fty  gallnas  per  miaiate  :  but  at  a  ifistaiice' 
of  610  ft.  a  aeajD  of  white  saadstooe  was  emt  vfaidi 
let  in  water  frttiy.  It  appeared  to  be  tbe  pinlf^ariri 
of  a  similar  seam  which  was  cot  in  tlie  sbalt,  4^  ^ 
below  the  surface. 

After  passing  this  seami  tbe  wmter  tn  tbe  dtift  in- 
creased ooDsaderably.  until.  ;it  tbie  iiiflvw  w»s 
225  gaUoos  per  mmute,  ani:  at  M7  fc,  150 
gallons  per  minute.  At  tbis  {xaui  ^  cii^aaiber  was  cat« 
1 5  ft.  long  by  14  ft.  wide  and  9  ft.  high. 

The  gradient  oi  the  trntael  was  676  iiu  per  to 
Immediately  abo\-e  tbe  cbamber  tbe  water  was  z 
deep,  leaving  25I  ft.  between  tbe  bottom  o<  tiK 
and  the  top  of  tbe  chamber. 

It  was  originally  inteoded  to  drnre  the 
considerably  further,  to  a  point  wbere  tbe 
would  be  deeper  and  ibe  interral  tuetwecn  tbe  liloe 
bottom  and  the  tunneJ  less  ;  but.  In  view  of  tbe  ectca 
expense  and  time  whscb  would  bave  beoi  requsml. 
it  was  eventually  decided  to  stop  tbe  taanel  at  tbie 
point  already  mentioned. 

The  writer  intended  to  have  ascertazaed  tbe  tem- 
perature of  the  rock  at  the  extreme  end  of  tbe  tMnf4, 
but  the  rapid  inJQow  of  tbe  lake  water  pR^«nted 
his  doing  it.  On  Augnst  25tb  tbe  tcmpenmre  of  tbe 
air  in  the  end  of  tbe  tunnel  was  4^'  F,  ;  at  tbe  same 
time  the  temperatore  of  tbe  water  m  tbe  toBttei  was 
42*  F.  ;  whilst  tbe  temperatitre  ol  tbe  o>atside  air 
was  74""  F. 

Wiien  the  tunnel  was  conapleted  bot«boies  bad  to  be 

put  doi^-n  tn  the  bed  of  tbe  lake  to  let  water  latn  the 

chamber.     The    boles    were   bored   by   a   Ra»d   drill 

(Little  Giant  So.  7),  with  a  cylinder  5I  in.  ia  diameter. 

The  drill  was  mounted  oo'a  bame  stanrting  oa  tbr 

deck  of  a  scow  or  barge.     Tbe  fraatte  was  igmi^ar  u> 

'    '    if  a  pile-driving  derrick,  and  piofecfed  over  tbr 

»f  the  scow.     The  drill  was  arranged  so  nft  to 

.,  1-  m  guides,  and  it  coidd  be  raised  or  kirered  li^ 

means  of  a  small  steam  winch  on  tbr  scow.     Beiorr 

the  inJct  holes  were  bored,  lonr  boles^  each  a  in.  in 

diameter   and    4^  ft.   deep,    were   bored    in   tbe   lake 

Itottnm  at  points  aboot  125  ft.  from  each  comer  oi  tbe 

when  in  positioii  for  dnUtng.     In  each  of  tbe 

was  placed  a  2  in.  eye-bolt,  and  to  each  r^ne-boU 

X  i  tached  a  rope  with  wooden  Imo^-     Tbesae  anchor 

were  dxed  by  a  diver  and  ins  be^cr.  wbo  bad 

:,.^.:  ow^  plant  in  a  smaU  scow.    tS  ft.  by  7  tt.   bv 

2  tt.  deep.     This  having  been  done,  tbe  bottom  of  tbe 

lake    above  the  tunnel  chamber  was  carefnlbr  clemd 

of  small  boulders,  etc.  and  made  as  ler^l  as  po«ihlrr,> 

partly  by  blasting.     A  steel  plate  t  in.  thick  was  nonw 

bolted  to  the  lake  bottom  immediately  ov«-  tbe  cbuB- 

ber,    tt  was  i4i  ft.  by  11  ft.,  and  in  it  twcntv  hole. 
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had  been  bored,  loi  in.  in  diameter  and  36  in.  centre 
to   centre. 

The  services  of  the  scow  and  a  steam  tng  were 
now  required.  The  scow.  20  ft.  by  80  ft.»  carried  on 
deck  the  drill  and  frame,  a  40  h.p.  boiler,  a  small  steam 
winch,  a  feed  pump,  and  a  No.  5  Cameron  steam  pnmp 
to  sluice  out  the  holes.  Near  the  comers  the  scow 
was  provided  with  eight  8-in,  spuds,  wTth  iron  pjoints, 
with  the  object  of  holding  it  in  position  wliile  drilling 
was  going  on.  The  drill  was  worked  by  steam.  The 
drill  rods  were  made  of  steel  of  i  in.  diameter,  in  one 
piece.  The  drill  bits  were  about  18  in.  long;  made 
with  a  socket  into  which  the  drill  was  fastened  by  a  key. 

The  holes  were  started  Avith  a  9  in.  drill  and  run 
down  about  8  ft.,  then  an  8§-in.  drill  was  substituted 
and  the  last  8  or  9  ft.  were  bored  with  an  ^  in.  drill. 

As  each  hole  was  finished,  a  piece  of  pipe  8  in.  in 
diameter  internally  and  8  ft.  long  was  placed  iu  it. 
5  ft.  of  each  pipe  went  into  the  hole,  and  3  ft.  projected 
above  the  plate  on  the  lake  bottom,  each  pipe  being 
held  in  place  by  a  flanged  collar.  The  collar  was 
fastened  to  the  pipe  by  a  set  screw,  and  the  tlange 
w^as  made  vnde  enough  to  overlap  the  edges  of  the 
io4-in,  hole  in  the  plate.  The  pipes  were  provided 
with  strainers  having  holes  i  in.  in  diameter. 

When  drilling;  the  progress  was  generally  about 
2  ft.  per  hour.  The  seven  last  holes  sunk  in  the  most 
favourable  season  cost  at  the  rate  of  $3074  per  foot. 

This  work  was  commenced  so  late  in  the  season, 
and  at  the  approach  of  winter,  that  the  weather 
was  ver>^  uncertain.  Interruptions  were  therefore 
very  frequent »  The  nearest  port  was  ten  miles  distant, 
and  ver>f  often  it  was  necessary  to  run  for  shelter. 
On  one  occasion  a  storm  came  up  so  suddenly  that 
the  whole  plant  was  very  nearly  lost,  but  work  was 
proceeded  with,  as  it  was  necessary  to  secure  a  water 
supply  for  two  stamps  during  the  winter.  Only 
three  holes  were  l>ored  at  that  time,  and  it  was  esti- 
mated that  these  would  furnish  a  sufficient  supply 
under  a  head  of  10  ft. 

The  pumping  engine,  when  running  to  its  full 
capacity  at  75  revolutions  per  minute  (48  m.  stroke), 
ivould  deliver  10,500  gallons  per  minute.  With  the 
three  8  in.  holes,  without  the  strainers,  and  two  stamps  in 
^Operation,  the  pumping  engine  ma.de  forty-five  strokes 
per  minute,  and  lowered  the  water  in  the  shaft  to  ft. 

The  following  spring  seven  more  holes  were  drilled, 
making  ten  altogether.  With  three  stamps  in  opera- 
tion there  was  scarcely  any  perceptible  lowering  of  the 
water  in  the  shaft.  The  water  was  taken  from  the 
shaft  to  the  pump  by  a  suction  pipe  36  in.  in  diameter, 
having  a  strainer  with  holes  |  in.  in  diameter.  The 
total   cost   was    $32,798-85, 

The  air  for  the  drill  in  the  tunnel  was  furnished  by  a 
small  compressor  on  shore.  There  was  also  there  a 
ism  all  steam  hoist.  Two  steam  pumps  were  used  in 
sinking  the  shaft  and  driving  the  tunnel.  The  large 
Rand  drill  was  the  only  machinery  bought  specially 
for  the  purpose,  as  nearly  all  the  rest  was  borrowed 
from  the  mine  and  mill  plants.  The  pumps  were 
afterwards  transferred  to  the  mill  where  they  were 
needed^     The  scow  and  tug  were  chartered. 


LIGHTSHIPS  AND  FOG-SIGNALS. 

AT  a  meeting  of  the  Institute  of  Marine 
Engineers  an  interesting  lecture  on 
'*  Lightships  and  Fog*Signah**  was  delivered 
by  Mn  J.  Sparling. 


■ARLY    LIClHTaHirS. 

Mr.  Sparhng  opened  his  lecture  by  describing  several 
of  the  well-knovv^n  lightvessels  that  are  moored  around 
the  coast.  The  nrsi  lightvessel,  he  said,  was  moored  at 
the  Nore  Sand  in  1752,  and  in  1736  another  hghtship 
was  moored  near  the  Dudgeon  Shoal.  The  vessels 
were  moored  by  hemp  cables,  which,  owing  to  constant 
chafing,  occasionally  parted  during  the  winter  storms. 
Ihe  first  lantern  constructed  to  surround  the  mast  o 
the  lightvessel  was  designed  by  Mr.  Robert  Stevenson, 
the  engineer  of  the  Bell  Rock  hghthouse,  in  1807. 

Mr.  Sparhng  described  at  some  length  the  system  of 
fog-signalling  adopted  on  these  vessels.  The  most  power- 
ful hghts,  he  remarked,  were  unavaiUng  in  thick  fog.  In 
1873-4  a  series  of  experiments  were  carried  oat  by  the 
Trinity  House,  aided  by  Professor  Tyndall  and  Sir 
James  Douglass,  the  then  engineer  of  the  Trinity  House. 
The  information  thus  gained  led  to  the  adoption  of 
sirens  on  a  large  scale,  and  reed  signals  in  positions  where 
a  great  range  was  required.  Bells  of  two  tons  wxigjit 
and  Cliinese  gongs  were  at  one  time  used  on  Ughtships» 
but  these  had  been  very  largely  superseded  by  manual 
reed  horns.  Bells  were,  however,  still  used  at  some 
stations. 

At  the  Eddyslone  Lighthouse  the  two  bells  which  were 
originally  fixed  on  the  gallery  of  the  Douglass  Tower  had 
l3een  replaced  by  the  more  effective  gun  cotton  signal. 
At  stations  where  reed  and  siren  fog  signals  were  fixed 
caloric  engines  of  small  power  were  installed,  although 
in  some  recent  instances  these  caloric  engines  had  been 
superseded  by  oil  engines  of  20  b.h.p..  capable  of  com* 
pressing  183  cubic  feet  of  air  per  minute.  With  such 
an  engine  they  employed  two  sirens  of  5  in.  diameter, 
each    having    a     bent     head     and     copper     trumpet 

6  ft.  in  diameter  at  the  aperture,  the  sirens  being 
geared  together  for  the  purpose  of  giving  the  same 
note. 

The  author  considered  that  the  fog-signals  around 
ourcoasts  were  a  matter  on  which  the  Corporation  of  the 
Trinity  House  had  every  reason  to  be  congratulated. 
The  experiments  at  St.  Catherine's  in  1901  fully  justified 
the  practice  that  had  previously  prevailed  in  the  Trinity 
House  service.  In  the  course  of  the  evening  descrip- 
tions were  given  of  the  horns  or  trumpets  designed  by 
Lord    Raleigh   and   others. 

It  was  stated  that,  as  a  result  of  experiments  that 
had  been  carried  out.  the   Caskets  Lighthouse  had  a 

7  in.  siren  fitted  with  a  6  ft.  mushroom  trumpet,  whilst 
the  Nash  and  Whitby  Lighthouses  were  equipped  with 
two  5  in.  sirens  fitted  with  Raleigh  trumpets. 

Many  excellent  lantern  shdes  were  shown  by  the 
lecturer,  who  was  accordecl  a  hearty  vote  of  thanks,  on 
the  motion  of  Mr.  K.  C.  Bales. 


B00K5   OF  THE    MONTH. 


"THE  ADJUSTMENT  OF  WAGES," 

A  Study  in  the  Coal  and  Iron  Industries  of  Great 
Britain  and  America.  By  W.  J.  Ashley.  With 
four  maps.    Longmans,  Green  and  Co.    12s.  6d.  net. 

Intended  as  a  preliminary  survey  in  a  very  wide  field 
of  investigation,  these  lectures  should  afford  the 
student  an  insight  into  the  problems  which  underlie 
the  adjustment  of  wages,  and.  incidentally,  the  con- 
stitution and  working  of  conciliation  boards.  The  coal, 
iron,  and  steel  industries  have  been  chosen  for  considera- 
tion, primarily  on  account  of  their  magnitude  and  the 
fact  that  the  persons  engaged  in  them  number  some- 
where between  an  eighth  and  a  ninth  of  the  income- 
earning  population  of  Great  Britain.  Moreover,  &s  the 
largest  of  industries,  they  serve  to  exhibit  the  complete 
sul»titution  of  collective  or  corporate  bargaining  about 
wages  for  individual  agreement.  The  lion's  share  of 
attention  falls  to  the  coal  industry,  and  in  Lecture  II. 
some  interesting  deductions  are  drawn  from  a  considera- 
tion of  the  various  British  Boards  of  Conciliation.  .\n 
instructive  chapter  on  '*  Prices  and  Wages,"  in  which 
the  raison  d'etre  of  the  sliding  scale  is  carefully  ex- 
plained, is  followed  by  a  consideration  of  general  rates 
and  their  interpretation,  the  hours  of  labour,  etc.  The 
fifth  lecture  is  devoted  to  the  American  Coal  Fields,  and 
Joint  Agreements,  and  a  large  share  of  attention  is 
given  to  the  anthracite  problem,  the  author  going  very 
fully  into  the  conditions  underlying  the  recent  American 
coal  strike.  He  then  proceeds  to  discuss  the  network 
of  Boards  of  Conciliation  which  cover  the  whole  field  of 
the  iron  industry,  and  a  large  part  of  the  field  of  the  steel 
industry  in  Great  Britain.  It  is  remarked  that  all  these 
boards  depend  for  their  efficacy  on  the  existence  and 
practical  recognition  by  the  employers  of  strong  trades' 
unions  among  the  men,  while  throughout  the  manu- 
factured iron  trade  (with  the  exception  of  the  iron 
founders)  as  well  as  in  several  branches  of  the  steel  trade, 
general  rates  of  wages  are  determined  by  sliding  scales. 
That  the  sUding  scale  method  seems  to  possess  so  much 
vitaUty  in  the  iron  trade,  while  it  has  had  to  be  aban- 
doned in  name  and  greatly  modified  in  practice  in  the 
coal  mining  industry,  is  explained  by  two  circumstances. 
"  In  the  first  place,  the  '  long-contract '  or  '  selling- 
ahead  '  system,  which  has  always  endangered  the  sliding 
scale  in  the  coal  industry,  does  not  exist  at  all  in  the 
iron  and  steel  trades."  "  In  the  second  place,  there  is 
some  reason  to  beUeve  that  combination  among  the 
employers  has  been  more  successful  in  *  regulating  ' 
prices  in  the  iron  than  in  the  coal  industry." 

Discussing  the  iron  industry  of  America,  the  author 
remarks  that  American  business  men  are  in  their  way 
industrial  statesmen  : — "  They  will  not  be  content 
simply  to  suppress  unions  again  and  again  ;    they  will 


seek  an  alternative  poUcy.  Mr.  Schwab's  own  policy  has 
just  been  announced  as  one  of  profit-sharing  ;  and  he  is 
now  carrying  through  a  scheme  to  facilitate  the  acquisi- 
tion of  stock  in  the  Steel  Corporation  by  the  operatives 
employed.  I  am  ready  to  confess  that  I  am  not  abso- 
lutely sure  he  may  not  succeed  thereby  in  killing  union- 
ism in  his  particular  branch  of  trade.  I  hold  no  brief 
for  unionism.  It  is  not  an  end  in  itself,  but  only  the 
means  to  an  end  ;  and  the  end  or  ends  may  conceivably 
be  reached  in  other  wajrs.  But  I  doubt  whether  the 
management  of  the  Steel  Corporation  realises  the  grave 
practical  difficulties  in  the  way  of  the  permanent  success 
of  this  alternative  policy.  The  problem  is  one  very 
largely  of  business  administration — how  to  deal,  with 
least  expenditure  of  time  and  energy,  with  large  masses 
of  men  engaged  in  more  or  less  similar  work.  And  I 
should  not  be  surprised  if  American  business  adminis- 
trators, after  desperately  fighting  unions  until  they  are 
tired,  should  suddenly  come  to  terms  with  the  men,  and 
organise  '  joint  agreements,'  with  a  completeness  and 
with  a  thoroughness  the  world  has  never  seen.  The- 
critic  may  object  to  such  an  alUance,  and  talk  of 
the  interests  of  the  consumer.  But  we  have  so  long 
idolised  the  consumer,  and  with  such  unsatisfac- 
tory results,  that  society  may  do  well  to  try  the  experi- 
ment of  thinking  first  of  the  producers — of  all  the 
producers." 

The  final  lecture  is  concerned  with  the  legal  position 
of  trades  unions.  Incidentally,  the  author  remarks 
that  "  the  law.  as  stated  in  the  Taff  Vale  case,  is  pretty 
certain  to  remain  for  the  future  ;  and  unions  will  in  future 
be  responsible  for  the  wrongful  acts  of  their  representa- 
tives. The  real  question  which  demands  an  answer 
is.  What  are  wrongful  acts  ?  I  shall  not  attempt," 
he  continues,  "  to  disentangle  the  complexity  of  the 
present  legal  position  as  formulated  in  the  decisions  of 
the  last  three  or  four  years.  Eminent  lawyers  are  still 
capable,  in  the  interest  of  their  clients,  of  making  large 
and  positive  assertions  in  court ;  but  they  know  very 
well  that  in  reality  the  law  is  at  present  in  a  state  of 
great  obscurity  and  uncertainty." 

A  large  section  of  the  volume  consists  of  appendices, 
invaluable  to  the  student,  and  compiising  rules  of  Con- 
ciliation Boards,  joint  agreements,  report  and  awards  of 
the  Anthracite  Coal  Strike  Commission,  etc..  etc. 

We  do  not  desire  to  quarrel  with  the  matter  or  manner 
of  Professor  Ashley's  volume,  but  it  has  occurred  to  us 
that  in  a  future  edition  it  may  be  found  desirable  to 
make  the  work  easier  of  consultation  for  those  who  desire 
to  use  it  as  a  reference  volume.  There  are  four 
excellent  maps  dealing  with  the  English  and  American 
coalfields. 

A  number  of  reviews  are  unavoidably  held  over. 


(286, 


January. 

22lld.- The  Transvaal  mineral  output  for  List  month 
included— silver,  3i,4of>oz. ;  gold,  288,824  oz.;  diamonds, 
29,700  carats  ;  coaJ,  192,784  tons, 

28pd.— Lord  Inverclyde  presides  at  the  dttmer  of  the 
Institution  of  Engineers  and  Shipbuilders  in  Glasgow.— 
At>r>ui  70  per  cent,  of  the  white  male  inhabitants  of  the 
Transvaal  have  signu d  the  petition,  which  closes  to-day, 
asking  the  Government  to  pass  law  for  the  importation  of 
Asiatic  unskilled  labour. 

26th,— The  general  revenue  of  Cape  Colony  continues 
to  show  a  heavy  decrease.— The  Transvaal  Labour 
Importation  Ordinance  passes  through  Committee  in  the 
Legislative  Council. 

28th,— Sir  William  White,  at  the  annual  dinner  of  the 
Liverpool  Engineering  Society,  advocates  the  teaching  of 
naval  architecture  in  the  Liverpool  Tniversity. 

29th.— Half-yearly  meeting  of  the  Conciliation  Board 
in  the  North  of  England  iron  and  steel  trade  at  Newcastle 
on-Tyne, 

30th,— Contracts  for  the  construction  of  two  battleships 
for  Japanese  Navy,  signed  in  London  by  representa- 
tives of  the  Mikado's  Government— one  of  these  is  to 
be  built  by  Messrs.  Vickera,  Sons  and  Maxim,  the  other 
by  Sir  W,  G.  Armstrong,  Whitworth  and  Co. 

February, 

1st-— r^sue  of  Blue  Book  on  the  use  of  Electricity  in 
Mines,— Mr,  David  B,  Butler,  president  of  the  Society  of 
Engineer>,  delivers  his  inaugural  address  at  the  Royal 
United  Service  Institution.— The  Lancashire  and  York- 
shire Railway  Company  introduce  a  new  series  of  power- 
ful tank  locomotives. 

2nci.— A  discussion  takes  place  at  the  meeting  of  the 
London  County  Council  with  regard  to  precautions 
against  theatre  hrcs  it  is  stated  that  I^ndon  managers 
agree  to  submit  their  stage  fittings  to  a  process  which 
will  render  them  non  in  flammable, 

4th,— Launch  of  the  battleship  Xcw  Zcalaud.  -The 
Works  Committee  of  the  Mersey  Docks  and  Harbf*ur 
B<iard  recommend  the  expenditure  of  jf295,ooo  for 
improvements. 

6th. — Japan  breaks  off  diplomatic  relations  with 
Russia, 

7th.— Collapse  of  a  portion  of  Dove  Holes  Tunnel  on 
the  Midland  main  line,  attributed  to  the  continuous  wet 
weather. — The  Federal  Steamship  Company's  tender 
accepted  fur  a  monthly  steamship  service  between  New 
Zealand  and  the  West  of  England. — Disastrous  tire  at 
Baltimore  causes  loss  of  employment  to  fifty  thousand 
people. 

8th.— Postponement  of  the  opening  of  the  Great 
Northern  and  City  Railway,  owing  to  alterations  neces- 


sary in  connection  with  the  signalling  arrangements. — 
First  act  of  war  between  Japan  and  Russia. 

9th, — In  consequence  of  communications  received 
from  the  home  Government,  the  Lcgi5ilative  Council  in 
Pretoria  decide  to  postpone  taking  any  .steps  with  regard 
10  the  importation  of  native  labour. — The  London  County 
Council  accept  the  tender  of  Messrs.  Price  and  Reeves, 
London^  for  the  construction  of  the  htoiherbithe  Tunnel» 
amounting  to  £[^0^8484. — An  expenditure  not  exceeding 
£iH  1,400  for  the  construction  of  the  fourth  section 
of  the  enlargement  of  the  northern  outfall  sewer  is 
sanctioned. 

10th.— Lord  Carrington  presides  at  a  meeting  in  the 
Queen's  Hall  *Ho  protest  against  the  importation  of 
indentured  Chinese  labour  into  the  Transvaal."  —A 
meeting  of  persons  interested  in  the  Port  01  London 
pass  a  resolution  in  favour  of  a  scheme  for  the  construc- 
tion of  a  barrage  across  the  Thames  at  Gravesend, 


-Wreck  of  the  steamship  Yeoman  at  Corcubion. 
-Opening  of  the  Automobile  Club  Exhibition  at 


11th,- 

12th,- 

the  Cr\stal  Palace.- =-The  Legislative  Council,  Pretoria^ 
gives  its  assent  to  the  Labour  Importation  Ordinance,^ 
The  revenue  of  the  Transvaal  for  the  half-year  ending 
December  last  amounts  to  £2,io$,g62,  and  the  expenditure 
^^'2,253,428.  Death  of  Mr.  William  Thomas  AnselK — 
Liuring  the  week  the  floating  graving  dock^  itti»trated  in 
our  November  issue^  arrived  safely  at  Durban. 

13th,— The  Engineering  Standards  Committee  issue  a 
statement  of  the  work  now  in  progress  under  iis  auspices. 
— Junior  Institution  of  Engineers  hold  their  annual  dinner. 

14tfa. — Opening  of  the  Great  Northern  and  City 
Railway. 

Ifith. — Ratification  of  Ibe  combination  of  Scotch 
steelmakers  to  maintain  prices  on  a  prolitable  basis. 

17th. — An  amendment  lo<»t  in  the  House  of  Commr»ns 
condemning  the  introduction  of  Chinese  latiour  into  the 
Trans vaaL — Leading  members  of  the  commercial  com- 
munity in  Johannesburg  declare  that  the  slackness  of 
trade  is  universal,  and  that  unless  labour  is  supplied  to 
the  mines  further  restriction  is  inevilabic,  which  would 
mean  disaster, 

18th,— M.  Curie  delivers  a  lecture  on  radium  at  the 
Sorbonne,— An  explosion  of  nitroglycerine  occurs  at 
Messrs.  Curtis  and  Harvey's  premises  at  Cliff e. 

19th. — The  Civil  and  Mechanical  Engineers  Society 
inspect  the  tramway  tunnel  which  is  being  constructed 
by  the  London  Counr>'  Council  under  Kingsway. — The 
Latiour  Ordinance  promulgated  in  the  Transvaal,  but 
awaits  the  Royal  approval. 

20th.  — His  Majesty  the  King  inspects  the  Royal  Naval 
College,  Ost>orne,  and  the  Naval  Barracks^  Portsmouth.— 
Deposits  of  tin  ore  and  excellent  coal  found  in  Lower 
Burma.— Opening  of  the  London  County  Council  pump* 
ing  station,  Lot's  Road,  Chelsea. 
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NEW     CATALOGUES    AND    TRADE    PUBLICATIONS. 


John  La.as  uid  Sons*  Johnttone,  near  Giisgow^  forward 
an  intercSLing  aiLiIo^jue  descriptive  nf  various  lathes 
filled  with  ling's  Patent  Variable  Speed  Drive  and 
Automatic  Speed-Changing  Mechanism.  VV'ith  the 
iormer,  in  sliding*  surfacing,  and  icrew  cutting  lathes, 
the  correct  surface  speed  may  be  had  for  every 
diameter,  however  small  the  variation.  With  both,  in 
surfacing  and  boring  lathes  while  surfacing  work,  the 
revolutions  of  spindle  automatically  increase  as  the 
diameter  being  turned  becomes  smaller,  thus  Tceeping 
thet<"K)l  cutting  at  practically  a  constant  surface  speed* 
It  is  claimed  that  these  machines  constitute  a  triumph 
in  lathe  design. 

Chambers*  Scott  and  Co*^  Motherwell^  N.B*  -From  this 
company  we  have  received  an  artistic  catalogue  of 
Electric  Overhead  TraveUing  Crane-  (EX. No.  1904). 
The  special  features  of  these  cranes  arc  set  forth  as 
follows  :  All  bearings  being  bushed,  alignment  and 
adjustment  are  assured.  The  Standard  Crane  Crabs 
have  no  overhung  wheels,  and  all  the  gearing  is 
placed  between  the  cheeks,  making  a  very  satisfactory 
arrangement,  and  gi\ing  a  neat  and  compact  trolley. 
In  the  designs  the  number  of  gear  reductions  is  kept 
as  small  as  possible,  and  accessibility  to  all  parts  and 
stmphcity  ot  construction  is  aimed  at. 

Quaker  City  Rubber  Company .  Di  Leadenhall  Street*  E.C. 

— This  company,  whose  managers  for  Great  Britain 
are  Messrs*  Ronald  Trist  and  Co.,  have  issued  a 
pamphlet  containing  much  useful  ini'irmation  on  the 
subject  of  DanieVs  P.P.P,  Packing*  The  advantage* 
01  this  packing  have  already  been  referred  to  in 
PAGif.*s  Magazine.  We  recommend  !steam  users  to 
obtain  the  pamphlet  and  investigate  the  matter  for 
themselves. 

Pethick  Bros**  London  and  Plymouth*— This  firm  issues 
a  wcil-illu»tralcd  br>oklet,  with  the  significant  title, 
"  Enough  Granite  to  Build  Ten  Lonoons/'  This  is 
based  on  the  statement  of  an  engineer  who  was  called 
upon  to  inspect  the  Princetown  Quarries  of  Dartmoor* 
and  to  report  as  to  their  resourc*es.  The  pamphlet  has 
somoe  admirable  illustrations  of  the  principal  buildings, 
works,  etc.,  for  which  Devonshire  granite  has  been 
Q^ed,  all  ci  which  are  of  the  greatest  interest  to 
engineers. 

Tjnrff***^  Afid  ToDgCf  Ltd*,  a.re  issuing  a  fourth  edition 
of  their  well-known  **  blatc  "  catalogue.  In  order  to 
meet  the  demand  for  a  more  com  pat.  t  steam  trap,  a 
special  iri03  pattern  has  been  designed,  and  it  is  pro- 
minently illustrated  in  this  catalogue.  To  show  the 
Qiimpactness  of  the  new  trap,  it  may  be  mentioned 
that  the  f-in.  trap  is  gin.  high,  10 in.  long,  and  5^  in. 
wide  over  alL  An  interesting  woodcut  shows  the 
c>'linders  of  a  compound  engine  which  is  tilted  with 
the  "  Lancaster  "  metallic  packings,  pistons,  piston 
valves,  steam  dryer,  and  steam  traps  (.1903  patent). 
The  firm  is  also  issuing  a  pamphlet  entitled  the  '*  Lan- 
caster "  Specialities.  It  includes  many  highly  favour- 
able opinions  from  users  of  the  **  Lancaster  "  metallic 
packings. 

^.  N.   Bftfaton  and   Sod,   of    Mus^lburgh*  Scotland, 

forward  a  price  lijjt  of  Galvanised  Art  Lamp  Ropes. 
It  is  claimed  for  these  ropes  that  they  -ire.  many  limes 


more  dorabfe  I  ban  Manilla,  and  that  they  neither 
stretch  nor  shrink. 

C  W*  Hunt  Company*— From  this  company  we  have 
received  a  well-illustrated  booklet  on  the  Hunt  Indus- 
trial Railway.  In  addition  to  a  large  number  of 
illustrations  showing  the  varied  types  of  cars,  standard 
and  special,  built  by  the  company,  the  tx^okiet  contains 
much  valuable  infonnation  relating  to  the  Industrial 
Railway  not  to  be  iound  elsewhere. 

John  Kaye  and  SQn%  Ltd-^  have  issued  a  new  price  list 

for  1904*  showing  the  latest  improvements  in  their  oil 
cans.  As  all  previous  price  lists  are  cancelled^  the  new 
issue  should  be  obtained  and  filed  for  reference. 

Thos*  Thompson  and  Cb^  35,  New  Broad  Street* 
E.C»>  forward  a  booklet  description  of  Thompson's 
"  Standard  Tachometers,  with  numerous  illustration*. 
The  special  feature  of  Amund's  new  Tachometers  are 
thus  =et  fMTth  ;  all  sliding  friction  done  away  witli ;  no 
oiling  of  inner  mechanism  needed  ;  slightest  possible 
wear ;  extreme  sensitiveness  even  under  the  shortest 
and  slightest  variation  of  speed;  constant  rchabiHty: 
simple,  sch-containcd,  and  strong  design  :  absence  of 
delicate  parts.  \Vc  note  that  the  tirm  acts  as  agents 
for  the  Edwards  Air  Pump  Syndicate,  Ltd. 

Ttadicg  and  Manufactufing  Company^  Lld^  are  issuing 
a  tour-page  illustrated  description  of  llie  T.  and  M. 
Indi\idual  File,  the  object  of  which  i$  to  bind  loose 
sheets  or  pamphlets  in  readily  accessible  Ijook  form. 

The  Qing-Surface  Manufacturing  Company,  of  Bufkfey  , 
U.S. A.,  '^cJid  us  a  luecr^y  pamphlet  on  Cling- Surface  * 
and    belt   Management.     This  is  a  production   which 
deserves  to  be  read,  it  only  for  the  fact  that  it  is  well 
arranged  and  gets  btraight  to  the  point- 

Emptte  Typewriter  Cotnpany,  Ltd.— The  btest  Iw^kletof 
this  Company  should  be  seen  by  pr^.v  '  i>cri 

of  typewriters.     We  note  that  the  \  -:ular 

tVjofscap  mtidcl  is  £i^  t2s.  Irresp^— --  -  t  • -^  *h« 
machine  has  the  distinct  advantage  of  visible  writing. 

Cakndart*— We  have    to  acknowledge    the    receipt  of 

ornanienlal  and  useful  sheet  wall  calendars  from  the 
Whitman  and  Banies  Manufacturing  Company,  of 
141),  Queen  Victoria  Street,  and  W,  H.  Willcox  and 
Co.,  Ltd.,  of  J3,  Southwark  Street,  S.E. 


Messis.  Lepard  and  Smiths,  Ltd..  of  29.  King  Street 
Covent  Garden,  W.C,  forward  some  samples  of  type- 
writing paper  m  white  and  five  tints,  vritb  the  useful 
suggestion  that  these  may  be  identified  with  different 
business  departments.  The  paper  is  certainly  pleasant 
to  the  eye  and  seems  admirably  adapted  lor  its 
purpose ;  moreover,  we  note  that  it  i>  of  BnU&h 
manufacture. 


The  Wonningion  Pump  Company »  Ltd..  write  tlial 
the  author  of  our  articles  on  Birmingham  University 
was  ufjder  a  misapfirehejjsion  in  stating  that  the 
coohng  lower  for  circulating  water  soppUcd  by  Ihem 
was  built  by   a   competing  firm. 


(jW> 


THE    LATEST    PORTRAIT    OF    THOMAS    ALVA    EDISOX. 

As  the  dean  of  the  greatest  technical  school  of  the  world  through  which  the  graduates  of  all  other 
schools  must  pass,  the  school  of  practical  experience,  and  in  which  school  he  has  eclipsed  us  all  in  individual 
achievement  in  those  arts  wiiich  tend  for  the  material  benefits  of  his  race,  do  we  recognise  him,  and  by 
these  ceremonies  honour  ourselves  in  thus  honouring  and  ofticially  perpetuating  the  name  of  Thomas 
Alva  Edison.— 3/r.  B.  J.  Arnold^  at  the  Annual  Dinner  of  the  American  Institute  ofEhctrical  Enflituers.  (See 
page  368.) 
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THE   HEY5HAn   HARBOUR   iCHEME. 


ARMISTEAD   CAY. 

A  description  of  the  new  Midland  Railway  port  which  is  being  rapidly  completed  at  Heysham, 
near  Morecambe.  Many  of  the  photographs  have  been  specially  taken  for  this  article,  and  are 
now  reproduced  for  the  first  time.— Ed. 


HE  progress! veness  of  the 
Midland  Railway  has 
rarely  been  called  into 
question.  Unlike  some 
of  the  other  old-estab- 
lished lines  it  has 
welcomed  improvements 
and  new  departures 
tending  to  the  welfare 
of  passengers  before 
being  forced  to  adopt 
them  by  competing  lines.  Ever  since  the  days 
of  Sir  James  AUport  it  has  had  a  reputation 
for  setting  the  pace,  and  there  is  no  more 
striking  evidence  of  the  progressive  spirit 
that  dictates  the  policy  of  the  directors 
to-day  than  is  to  be  found  at  Heysham  in 
Morecambe  Bay,  where  the  company's  new 
port  is  now  practically  an  accomplished  fact. 

Comparatively  few  j^eoplc  can  be  aware  of 
the  work  which  has  been  quietly  in  ]>rogrcss 
at  Heysham  during  the  last  six  years  ;  and 
probably  few  have  realised  the  im[)osing  scale 
on  which  the  port  has  been  designed.  There  is 
a  considerable  amount  of  work  still  to  be  done, 
which  will  probably  require  several  months, 
but  it  is  of  the  nature  of  equipment  only. 
The  project,  from  an  engineering  point  of  view, 
may  be  said  to  be  practically  complete. 


On  the  occasion  of  a  recent  visit,  by  courtesy 
of  Mr.  John  Mathieson,  general  manager  of 
the  Midland  Railway,  the  writer  had  an  oppor- 
tunity of  securing  special  photographs  and  of 
making  notes  on  the  Heysham  scheme.  The 
details  of  the  undertaking  were  courteously 
explained  by  Mr.  Baldwin  Bent,  M.A., 
M.Inst.C.E.,  resident  engineer. 

RATIONALE    OF    THE    SCHEME. 

Before  discussing  engineering  details  it  may 
l>e  well  to  devote  a  brief  consideration  to  the 
rationale  of  the  scheme,  which  is  the  outcome 
of  a  determination  on  the  part  of  the  directors 
to  have  their  own  fleet  of  steamers  running 
between  Heysham,  the  Isle  of  Man  and  Ireland. 
These  steamers  will  be  fitted  with  turbine 
machinery  and  in  every  other  respect  will  meet 
the  modern  standard  of  requirements  as  regards 
efficiency  and  comfort.  At  the  same  time,  the 
directors  decided  to  possess  their  own  port 
and  to  make  such  arrangements  as  would  render 
the  running  of  their  steamers  indeix^ndent  of  the 
vagaries  of  the  tide,  thereby  considerably 
shortening  the  journey.  An  important  factor 
connected  with  this  decision  is  the  absorption 
by  the  Midland  Railway  Company  of  the 
Belfast  and  Northern  Counties  Railway,  by 
an  agreement  signed  in  the  autumn  of  1903. 
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The  new  steamers  will  be  capable  of  covering 
the  distance  Inrtween  He>*sham  and  Belfast 
in  6i  hours.  Six  journeys  to  Belfast  and 
back  will  l>e  made  each  week,  and  the  same 
numlxT  of  journeys  to  and  from  Dublin,  while 
twice  a  week  there  will  be  sailings  to  and  from 
Londonderry.  It  is  anticipated  ihat  when  the 
company's  arrangements  are  complete,  Belfast 
will  be  within  izi  hours  of  London. 

The  old  stone  jetty  at  Morecambe  will  no 
longer  be  required  for  shipj)ing  purjx)ses,  and 
it  is  quite  ix>ssible  that  it  may  provide  the 
site  for  a  suitable  public  improvement.  From 
this  pier  goods  have  l>een  shipped  for  the  last 
fifty  years.  It  was  orip:inally  built  to  aid  the 
conveyance  of  goods  from  Piel  Pier,  Barrow, 
and  was  subsequently  used  in  the  Belfast 
service  for  goods  and  passengers  until  the 
transfer  of  the  latter  service  to  Piel  Pier.  The 
Londonderry  ser\ice  was  next  undertaken, 
and  there  is  also  a  Dublin  service  for  goods 
and  passengers,  the  latter  having  been  estab- 
lished sixteen  or  seventeen  years. 


THE    HKVSMAM    SITB. 

The  site  of  the  new  dock  offers  no  features 
of  special  geological  interest.  The  underlying 
rock  is  of  red  sandstone  which  dips  towards  the 
sea  and  is  covered  with  sand  to  a  depth  of 
nearly  30  ft.,  while  underhing  the  sand  in 
places  are  beds  of  stiff  boulder  clay.  In  several 
respects,  however,  the  site  is  unique.  The 
harbour  opens  direct  into  what  is  known  as 
Heysham  Lake — a  broad  and  deep  water 
channel  affording  direct  access  to  the  Irish 
Sea  and  thus  offering  a  strong  contrast  to  the 
Fleetwood  Channel,  the  difficulties  of  which 
are  well  known.  Steamers  leaving  the  harbour 
will  only  have  to  negotiate  the  short  channel 
900  feet  long,  from  the  Roundheads  into 
Heysham  Lake,  when  they  can  proceed  full 
steam  ahead. 

Another  circumstance  favourable  to  the 
site  is  its  proximity  to  the  great  manufacturing 
centres  of  the  north.  Visitors  to  Heysham 
cannot  fail  to  bo  impressed  also  with  the  excep- 
tional opportunity  which  exists  for  expansion 
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^MIDLAND    RAILWAV.-^ 


THE    UPPER   PHOTO  SHOWS  THE    LUBFXKliR    EXCAVATOR   AT   WQRK,    TAKING    OFF    iS   FOOT   CUT   IN   SAND. 
THE   LOWER  VIKW  ILLUSTRATES  PILE  DRIVING.—XO.    I    ROUNDHEAD. 


J 


Page's  Magazine. 


A   COMI'REHEXSIVE   VILW  OF  THL   WORKS 


.1     ■  -.    i.> .      1 1  IS  iiilLMVstiii«j; 

.  ■■  '..jt.  li'  :-.;,  ..  \\\\.-  Imiulrcd  acres 
.  :?.'.■:  .'I  1  li'.i.'jiii^  '111-  'ItK'ks  iiiul  owiiecl 
..    '..      .1.:.  L,  I  !•:.!!  .».»■%   <' ^'inpaiiy  will,  in  the 

...■:*..•.    /•■  ';.'.■:■!   lii  jinni  account.     Even 

■  .  '  '.   ;•■  J    \:.      !iTi^iii.    Ill    a   ^ea   voyage,   and 

■  '.■.  ..:  a  '.!»  ■ 'j^i- iti  «Iiiiinnati(>n  when  they 
;  .  :.  -J.'  ij.K;Kt:t.  iln-.  will  l>e  avoided  in  the 
'."•:  '.:  '.itM«  -Ijij-iitil  td  lleyshani,  by  turning 
^ ).'....  ■.  *;  i  .  ;fiii- .  Ti:iMi»(»iiii 'ly  on  the  company's 
',.',^:'j  u- .TT.  Ihaiik-j  to  the  enterprise  of  the 
.■|li'l-.ii*'i<  '/jiij.aiiv  Hey^hani  bids  fair  to  become 
;i  jJjLM-  oi  I  r,/i:,iflriablf  importance,  and  one 
'  .iiji.'ii  hrjp   thinking  that  a  good  deal  of  the 


surrounding  j)asture  land  will  very  soon  be 
turned  into  streets. 

Already  the  district  has  undergone  a  remark- 
able metamorphosis.  A  low  range  of  cliffs 
has  entirely  disappeared.  A  large  slice  has 
been  reclaimed  from  the  sea.  A  huge  stretch 
of  made-up  ground  has  been  enclosed,  and 
where  the  sea  once  held  undisputed  sway  we 
have  an  artificial  promontory,  the  extremity 
forming  the  entrance  to  the  new  harbour. 

As  will  be  seen  from  the  accompanying  plan 
the  engineers  made  provision  for  the  future,  as 
well  as  for  the  immediate  needs  of  the  company, 
only    a    comparatively    small     part    of     the 
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yiOlihl.  SHOWINO  LANDIXCi  STAGE  CONSTRUCTION. 

the  niriutli  of  the  harbour  are  only  300  ft. 
apart,  and  enclose  about  140  acres.  The  whole 
estate,  including  the  grazing  land  above  men- 
tioned, comprises  about  500  acres.  The  tidal 
basin  forms  a  rough  parallelogram 
2.400  ft.  in  length  by  700  ft.  broad. 
The  south  quay  is  immediately 
adjar:ent  to  the  raihvay  passenger 
station,  goods  sheds  and  cattle  lairs. 
The  rise  and  fall  of  the  tide 
here  is  cr>nsiderable.  varying  between 
24ft.and27ft.  The  harbour  has  17  ft. 
at  low  water  and  it  is  intended  to 
provide  for  sailings  at  any  static 
of  the  tide:  a  substantial  three- 
decked  landing-stage  has  been 
carried  Irom  one  end  to  the  other. 
Along  this  and  the  north  cjuay  there 
is  suffic'ent  accommodation  for  a 
large  Heet,  while  just  inside  the 
harbour,  near  the  end  of  the 
northern  breakw.iter,  a  fish  btage 
has  been  constructed  which  is, 
doubtless,  destined  to  bring  about 
very  im] ortant  developments  iu  th(^ 
Morecanil)e  Bav  lisheiies.. 


Adjoinine:  the  quay  on  both  sides  of  the 
harbour,  a  network  of  sidings  has  been  con- 
structed, and,  at  the  time  of  our  visit,  no  less 
than  eight  miles  had  been  laid  down.  The 
entrance  to  the  proix)sed  wet  dock  has  been 
finished  off  with  a  strong  dam  of  brickwork, 
so  that  it  will  be  possible  to  conduct  future 
operations  in  the  dry.  Incidentally,  it  may  be 
noted  that  when  this  wet  dock  is  taken  in 
hand  it  will  involve  far  less  difficulty  than  the 
adjoining  basin. 

On  the  north  breakwater  is  an  Anemometer 
Tower,  in  which  are  recorded  the  direction  and 
pressure  of  the  wind,  temperature  and  baro- 
meter readings.  The  data  already  accimiulated 
in  the  office  of  the  resident  engineer  is  being 
carefully  tabulated  and  has  already  proved  of 
considerable  use.  Not  far  from  this  tower  a  tall 
leading  light  will  be  built, which  will  be  sighted  by 
mariners,  in  conjunction  with  a  low  lighthouse 
and  signalling  station  to  be  constructed  at 
the  extremity  of  the  south  breakwater.  The 
lighthouse  work  is  being  carried  out  by 
Messrs.  Chance  Bros,  and  Co.,  who  lately 
undertook  the  Beachy  Head  and  Lizard  Lights. 
The  latest  addition  to  the  tidal  basin  is  a 
gridiron  for  the  repair  of  vessels.  The  site 
of  this,  as  will  be  seen  on  reference  to  the 
plan,  is  at  the  end  of  the  basin. 


I..\NDIN'G  STAGE   IN'  COURSE  OF   ERECTION. 
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A  TOUR   ROUND  THE    HARBOUR,   MARCH   8tH,    I904--PANORAMIC  VIEW 

Roundhead,  fish-stage,  and  north  wharf. 


work,  however,  was  done  by  a  German  steam 
navvy  made  by  the  Liibecker  Maschinenbau 
Gesellschaft  and  built  on  the  principle  of 
a  bucket  chain  dredger,  but  with  the  travel 
of  the  buckets  reversed.  The  arrangement 
will  readily  be  comprehended  from  the  illus- 
tration, on  page  293.  This  appliance  loaded 
up  the  ballast  wagons  at  the  rate  of  six  hundred 
in  a  ten  hours'  working  day. 

In  November,  1902,  one  thousand  navvies 
were  engaged  on  the  work,  which  also  gave 
employment  to  a  varied  collection  of  locomo- 
tives, steam  excavators  and  cranes.  The  works 
also  involved  a  complete  workshop  organisation 
and  concrete-making  plant,  but  the  latter,  at 
the  time  of  our  visit,  had  disappeared,  its  work 
having  been  accomplished.  At  one  time  some 
seventy  boilers  were  employed  for  various 
purposes  and  fourteen  miles  of  temporary 
track  were  in  use. 

Continuous  progress  was  made  with  the  quay 
building  and  excavation  until,  in  September, 
1903,  it  was  possible  to  admit  the  sea,  the 
harbour  being  to  all  intents  and  purposes,  com- 
pleted. In  this  operation  the  sluice  in  the 
dam  played  an  important  part,  as  it  assisted 
the  engineers  in  training  the  water  in  such  a 
way  that  a  great  deal  of  sand  was  prevented 
from  entering  the  harbour.  The  temporary 
dam  is  being  removed  by  hand  to  low- water 
level,  while  last  July  three  English  and  one 
Dutch  sand  pump  dredger  started  clearing  the 
channel      between     the     dock     entrance     and 


Heysham  Lake,  and  bucket  dredgers  with  the 
necessary  hoppers  are  daily  expected  to  com- 
plete the  removal  of  the  remainder  of  the  dam. 
Only  a  small  part  of  the  dam  now  remains 
visible  at  low  water.  On  February  i6th  last, 
enough  had  been  removed  to  admit  of  the 
sand  pump  steamers  coming  inside  the  harbour 
at  high  water. 

THE    BREAKWATBR8. 

The  breakwaters  are  strongly  faced  with 
blocks  of  sandstone  from  Messrs.  Whittaker's 
quarries  at  Horsforth  and  from  Barrow.  The 
southern  arm  is  somewhat  longer  than  the  other 
in  order  to  afford  vessels  entering  the  harbour 
protection  from  the  heavy  south-western  gales 
which  are  sometimes  experienced  in  the  bay. 
As  an  instance  of  the  terrible  force  of  these 
gales  one  might  point  to  the  West  End  Pier 
at  Morecambe,  a  large  portion  of  which  has 
been  entirely  carried  away  by  the  sea,  leaving 
a  yawning  gap  in  the  centre.* 

It  will  be  noticed  from  the  })lan  that  the  break- 
waters gradually  taper  off  in  the  direction  of  the 
Roundheads  at  the  entrance  of  the  harbour. 
The  comparatively  narrow  ends  have  also 
to  bear  an  additional  pressure  from  the  sea, 
and  in  completing  the  northern  arm  it  was 
found  desirable  to  use  sheet  piling  and  J  to 
stiffen  the  inner  slope  with  rock  rubble,  while 

*  This  was  done  by  the  great  storm  in  February,  1903, 
when  a  train  was  blown  over  on  the  Leven's  Viaduct* 
II  miles  north  of  Heysham,  on  the  Furness  Railway. 
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—  FROM    THE    SOITTFI     KOUXDHKAI),     LOOKING    SIIOKKWAKDS. 

In  the  middle  distance  is  the  dam  which  closes  entrance  to  propnsed  dock.      To  the  left  is  the 
>oiith  quay,  with  adjacent  ^oods  >heds  and  pas^en^L^jer  statiun. 


A    NKARKK    VIF.W    OF    THIC     DAM    AND     I;1'ILI)1X(;S. 
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the  interior  while  the  sinking  of  the  shoe  conse- 
quent upon  the  weight  of  the  superimposed 
brickwork  was  aided  by  its  cutting  edge. 
In  this  way  the  piers  gradually  sank  until  a 
solid  foundation  was  reached,  and,  of  course, 
special  precautions  were  taken  to  ensure  that 
they  sank  evenly.  Steel  shoes,  built  of  light 
plates,  were  chosen  in  preference  to  cast-iron 
in  consequence  of  the  tremendous  pressure 
which  these  structures  have  to  bear. 

Our  illustrations  show  both  the  square  shoes 
and  those  of  circular  form  which  were  used 
for  the  Roundheads. 
The  latter  were  at  the 
time  probably  the  largest 
structures  of  the  kind 
extant.  Two  of  them 
are  55  ft.  in  diameter^ 
weigh  6,000  tons  each, 
and  are  each  built  up 
of  something  like  one 
million  bricks.  They 
extend  72  ft.  below  sand 
level.  On  reference  to 
the  plan  it  will  be  noted 
that  the  outer  ends  of 
the  breakwaters  are 
further  j^rotected  by 
widening  the  embank- 
ments. 


THE    TIDAL    BASIN. 

The  tidal  basin  offers 
a  clear  water  space  of 
36  acres.  The  total 
length  of  quay  is  about 
3,500  ft.,  apart  from 
the  space  appropriated 
for  trawlers.  A  mini- 
mum depth  of  17  ft. 
has  been  insured  at 
ordinary  spring  tides, 
while  at  times,  owing  to 
the  tidal  range  men- 
tioned above,  the  water 
may  be  within  6  ft.  or 
7  ft.  of  the  top  of  the 
quays.  The  quay  walls 
are  built  of  mass  concrete 
topped  with  Shap  granite 
coping.    The  south  quay 


measures  a  third  of  a  mile  from  end  to  end,  the 
north  wall,  also  of  concrete,  being  900  ft.  in 
length.  The  walls  are  53  ft.  in  height,  the 
foundations  going  down  to  the  solid  rock,  while 
at  the  outer  extremities  they  have  been  specially 
strengthened  as  indicated  above.  The  timbers 
used  as  fenders  at  the  north  quay,  and  also  for 
the  construction  of  the  landing  stage  on  the 
south  side,  are  of  Australian  karri  and  are 
about  40  ft.  in  length.  The  landing  stages 
present  a  somewhat  extraordinary  perspective 
as    may  be    judged    from    the    accompanying 


A    TOUR     ROUND    THE    HARBOUR    {continued). 

This  view  shows  a  portion  of  the  landing  stage  at  the  South  Quay. 
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VIEW   FROM   THE    SHORE   END   OF   THE    HARBOUR,   SHOWING    NORTH    QUAY. 


illustration.  They  are  connected  with  the  quay 
above  by  steps  and  subways,  the  walls  of  the 
latter  being  faced  with  glazed  brick. 

On  leaving  the  steamers  passengers  will  enter 
an  electric  lift  which  will  carry  them  to  a  bridge 
over  the  line  direct  to  the  passenger  station, 
which  will  be  reached  by  a  second  lift,  so 
that  the  interval  between  steamer  and  train 
will  be  reduced  to  a  minimum. 


Cattle  will  be  driven  up  sloping  subways 
direct  to  their  pens.  There  is  ample  space  for 
further  siding  accommodation  should  this  be 
required. 

ELECTRICAL    PLANT,    ETC. 

Electrical  power  is  to  be  used  throughout 
the  docks  wherever  possible  for  lighting,  cranes, 
lifts,  etc.     The  accompanying  illustration  shows 


END    OF    THE    RAILWAY    SIDINGS    ABUTTING    ON    THE     NORTH    QUAY. 

Beyond  is  Uie  mouth  of  the  harbour,  with  fish  stage. 
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POWER     HOUSE    AND    MOXD    GAS    PLANT. 


the  Power  House  and  Mond  Gas  installation. 
The  plant  includes  three  gas  engines  of  vertical 
type,  each  250  i.h.p.,  using  Mond  gas.  Each 
engine  will  be  direct-coupled  to  a  generator. 
Each  generator  will  supply  continuous  current 
and  give  an  output  of  150  kilowatts,  normal 
voltage  =460  volts.  The  storage  battery  will 
consist  of  two  sets  each  of  115  cells.  Each 
cell  will  have  a  minimum  capacity  of  180 
amperes  for  six  hours,  with  a  final  voltage 
of  1-85  volts  per  cell.  The  battery  w^iil 
be  capable  of  discharging,  if  required, 
300  amperes  for  three  hours.  The 
electrical  plant  will  also  include  a 
battery  booster  of  automatic  reversible 
type,  arranged  to  be  suitably  affected 
in  its  action  both  by  the  variations  in 
E.M.F.  of  the  cells,  according  to  their 
state  of  charge  and  by  the  demand  for 
power  from  the  bus  bars.  The  re- 
mainder of  the  plant  consists  of  a 
power-feeder  booster,  balancer  and  lighting 
booster,  two  pumps  and  motors  for  cir- 
culating cooling  water  round  engine 
c\linders,  two  air  compressors  and 
motors  for  air  necessary  to  start  engines, 
and  a  10- ton  overhead  crane  in  engine 
house. 

The  whole  of  the  electrical  plant  and 
machinery  was  designed  by  the  Company *s 
Chief  Locomoti%'e  Engineer,  Mr.  R.  M. 
Deeley,  and  was  carried  out  by  the  British 
Westinghouse  Electric  and  Manufacturing 
Company.  The  Mond  gas  plant  consists 
of  two  6  ft.  producers,   superheaters,    air 


and  gas  towers,  gas  holder, 
mechanical  washer,  and 
scmbberif,  blower  and 
circulating  pumps,  two 
vertical  boilers,  coal  shoot, 
bucket  elevator,  screw 
conveyor,  over-head  hop- 
per, coal  storage  bunkers 
and  automatic  f  u  el 
weighers. 

Other  machinery  in- 
cludes two  3* ton  capstans 
and  ten  of  i-ton  capacity* 
pumps  capable  of  deli  vering 
twelve  thousand  gallons 
of  water  per  hour  to 
sets  ot  fire  pumps^  each 
of  two  pairs  of  pumps 
driven  by  motor  and  each  pump  delivering 
350  gallons  per  minute  or  each  set  delivering 
700  gallons  per  minute  and  of  throwing  to  a 
height  of  150  ft,  through  a  i{f  in.  jet  or  through 
four  I  in,  jets'to  a  height  of  100  ft. 


reservoir,     two 
set     consisting 
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RAILWAY    WORKS. 

r-j'L-r.t  tin.c  passengers  tu  route 
r  ^.-c■.^•  ::*-  :aj:  Northern  expresses 
r.:.r..:::»^  -iie  ;ourney  by  a  local 
^i.il  ■yi\-.-.ii^  oi  the  dock  scheme 
:  .u^:.  v;:. ;.'-  oi  expresses  from 
:  .-r  il-.-F  :i  !j'j;.j  line  from  Heysham 
•:  v.:.i..:i  will  prove  useful  to 
;::.^  ::ie:r  i«jurney  at  this  i)oint, 
*]'.  r:.'_-rr:  w\\\  \)t  a  motor  service 


.rd::. 


:::•:  •or-j  h<i'>.>:  de«  irle*!  tfj  use  the  harbour 
i'jT  jy,:x\  purpov:s,  and  a  road  has 
'.y  oeeri  put  in  from  Money  Close  Lane, 
:,•:.-.•:  jy/A'.-r  hous*.-,  to  the  passent^er  station, 
;=•  th'.  A  r*  or.  rriap.  Every  uffort  is  heinq  made  to 
■  ',rr. :/:':••:  th^:  station  a^  -joon  as  jKjssible.  The 
..1  .-,rr;ity/:i  on  i^au*:  .^oo  shows  its  appearance 
or.  Mar  i'i  ^.th.  The  commodious  goods  sheds 
;.iv';  .'lir^rvly  L»;en  completed,  while  the 
'A:r.'jrt  irr. mediately  adjacent  to  the  north 
^^'*'i^y  ".mH  -Mve  the  company  every  facility 
:or  rr^akin:/  up  their  trains  of  pig  iron  and 
rrierchandi^e.  The  large  goods  shed  will  have 
lour  //j'f  \\X.  electric  platform  cranes  of  15  ft. 
radius  and  the  same  number  of  5-ton  electric 
wharf  cranes  of  34  ft.  radius.  Four  cranes 
( ompribing  two  of  each  of  the  kind  mentioned 
will  be  available  for  the  small  shed,  w^hile  at 
the  west  end  oi  the  goods  shed  at  the  quay 
side  will  be  fixed  a  2-ton  electric  wharf  crane 
of  33  ft.  radius.  All  these  cranes  were  supplied 
by  Messrs.  Stothert  and  Pitt,  of  Bath,  sub- 
contractors to  the  British  Westinghouse 
0>m]iany. 


IMPLCMEirrS    AND    RMCHINnnr. 

A  great  deal  of  interest  centres  round  the 
workshops,  and  the  implements  and  machinery 
used  in  the  execution  of  the  contract,  but  thes-r 
we  are  compelled  to  dismiss  briefly.  A  las^e 
quantity  of  the  plant,  including  the  concre:e 
mixers,  has  already  been  cleared  away.  It 
may  be  mentioned  that  the  locomotives  used 
were  made  by  Messrs.  Manning  Wardle  and 
Co..  Messrs.  Hudswell  Clarke  and  Co.,  Ltd..  and 
the  Hunslet  En-^jine  Company.  Messrs.  Ruston 
and  Proctor,  and  Wilsons,  Whittaker,  and 
John  H.  Wilson  and  Co.  were  to  a  large  extent 
responsible  for  excavators,  derricks  and  cranes. 
Other  prominent  features  of  the  plant  included 
pumping  machinery  by  Messrs.  Tang\'es. 

ENGINEERS    AND    STAFF. 

The  engineers  of  the  Heysham  Harbour 
scheme  are  Mr.  J.  Allen  McDonald,  M.Inst.C.E. 
(chief  engineer  to  the  Midland  Railway),  and  Mr. 
G.  X.  Aberneathy,  M.Inst.C.E..  Mr.  Bald\dn 
Bent,  M.A.,  M.Inst.C.E.,  is  the  resident  engineer. 
The  contractors  are  Messrs.  John  Price  and 
C.  J.  Wills,  their  representative  being  Mr. 
Robert  Hollowday.  To  accommodate  the  work- 
j^eople  an  entirely  new  settlement,  known  as 
Klondyke,  has  been  created. 

For  many  of  the  illustrations  we  are  indebted 
to  Mr.  Baldwin  Bent:  others  were  kindly 
supplied  by  the  contractors.  Messrs.  Hand\-side 
and  Co.  furnished  the  illustrations  of  the  steel 
shoes,  and  the  remainder  of  the  views 
showing  a  tour  of  the  harbour  were  taken 
by  the  writer. 
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ELECTRIC  TRAINS   PASSING   AT   CkQSSENS, 
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THE   ELECTRIFICATION   OF   THE  LIVERPOOL    AND 

SOUTHPORT    LINE. 


hemg  some  Accoiiat  of  an   Inaugural  Trip    in   which  the  Editor   recently  participateil 

and  a  Description  of  the  Plant. 


ASM  ALL  part}^  of  specially  invited  journalists 
representing  the  teclinical  press  of  Great 
Britain  attended  on  Saturday,  March  I3th, 
the  first  trip  of  an  electrically  driven  passenger 
train  on  the  Southport  section  of  the  Lancashire 
and  Yorkshire  Railway, 

The  honour  of  possessing  the  hrst  electrified 
main  lines  in  this  countr^'  is  shared  by  tiie  Lan- 
cashire and  Yorkshire  and  the  North- Eastern 
Railways.  Both  these  lines  have  now  been  pre- 
pared for  electric  traction,  but  prior  to  the 
1 2th  ult.,  only  experimental  trains  have  been 
run.  This  journey  between  Liverpool  and 
Southport  may  therefore  be  said  to  mark  a 
new  era  in  the  history  of  main  line  railway 
travel. 

At  the  sound  of  a  liorn  the  train  started  without 
a  jar.  In  a  moment  or  two  it  had  attaineil 
a  st>eed  of  ttiirty  miles,  and  presently  wa^ 
travelling  at  sixty  miles  an  hour,  the  vibration 
being  almost  imperceptible.  The  distance  from 
Liverpool  to  Southport  is  nearly  eighteen  and  a 
halt  miles,  and  this  was  accomplished  in  twenty- 
four  minutes,  in  spite  of  the  fact  that  a  sii^nal 
stop  of  a  couple  of  minutes  had  to  be  made  on 
the  way- 

The  scheme  generally  w^as  originated  by  Mn 
J.  A.   F.  AspinaO,  the  general  manager  of  the 


company,  who  long  ago  realised  the  possibilities 
of  great  traffic  deveiopment  hi  the  residential 
districts  whirii  lie  betw^een  Liverpool  and 
Southport.  and  on  the  north  side  of  the  latter 
town.  The  new  service,  with  its  greater 
facilities,  will  no  doubt  lead  many  Liverpool 
business  men  to  take  u}>  their  residence  on  the 
north  side  of  the  city,  and  particularly  in  the 
charming  suburbs  on  the  further  side  of  Soutli- 
port. 

The  total  length  of  track  equipped  is  practically 
equivalent  to  47  miles  of  single  hne.  The 
gradients  on  the  road  are  slight,  and  there 
are  but  fesv  curves,  the  steepest  gradient 
being  a  short  Imgth  of  i  in  85  near  Waterloo, 
and  the  sharpest  curve  one  of  7  chains 
at  Southport ;  with  these  exceptions,  the 
hne  is  le^-'el  and  straigh  .  There  are  fourteen 
intermediate  stations,  which  lie  at  an  average 
distance  of  about  one  mile  apart  on  the  southern* 
most  portion  of  the  route,  but  are  more  widely 
separated  on  the  northern  portion.  The  traffic 
is  almost  wholly  passenger,  business  people 
going  to  and  returning  from  Liv^erpool  in  the 
moniing  and  evening,  with  a  considerable 
shopping  and  misceilane  'Us  traffic  during  the  day. 

Under    steam    conditions,    there    are    about 
thirty-six    trains    per    day    in    each    direction 
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miles  from  LiverjKXjI.  The  majority  of  th.e?e 
trains  stop  at  every  station,  a  few  expressrrs 
being  run  in  the  morning  and  evening  tor  the 
arcomm<xIatii"m  of  the  bus: 
ness  mt-n.  The  running 
times  are  at  present  as 
foUow :  Express  trains  25 
minutes,  stopping  trains  54 
minutes.  Hall  Road  stoppin:^ 
trains  25  minutes.  The  total 
train  mileage  per  diem  is 
about  i.O(Xj. 

With  electritied  condition- 
the  train  mileage  will  he 
increased  to  3.-00.  The 
number  of  trains  in  each 
direction  between  Liverpool 
and  Southjx)rt  will  be  in 
creased  from  jb  to  05.  and 
Ix^tween  Liverf)ool  and  Hail 
Road  from  ^S  to  54.  More- 
over, the  running  time  from 
Liverpool  to  Southport  will 
be  decreased  from  54  minutes 
at  present  to  37  minutes, 
and  from  Liverjxx)!  to  Hall 
Road  from  25  minutes  to 
17  minutes :  the  schedule 
time  of  the  fast  trains  will 
remain  unaltered,  but  there 
will  be  an  express  in  each 
direction  hourly,  instead  of 
only  rarely.  In  addition  to 
this,  the  express  trains  will 
run  on  to  Crossens.  giving 
that  suburb  a  sen-ice  of 
17  trains  each  way  during 
the  day.  These  arrange- 
ments, however,  do  not 
represent  the  ultimate 
capacity  of  the  line,  and  if 
the  traffic  in  the  course  of  a 
year  or  two  were  to  demand 
it.  there  would  be  no  diffi- 
culty in  running  an  even 
more  frequent  ser\'ice.  It 
is  intended  to  shorten  the 
stoj)s  at  the  intermediate 
stations,  and  as  this  will 
make  fresh  arrangements 
necessary  to  deal  with  hea\T 
luggage  and  parcels,  a 
special  baggage  car  has  been 
huilt  to  deal  only  with  this 
service.  This  car  will  make 
numerous  tri|^  between 
Liverpool  and  Southport,  and 
will  immensely  increase  the 
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■ease  and  rapidity  with  which  parcels  can  be 
delivered  in  the  residential  districts  between 
Liverjx)©!  and  Southport. 

QENERAL    OUTLINE    OF    SYSTEM. 

The  portion  of  the  line  which  has  been  elec- 
trified is  shown  on  the  map,  and  it  is  obvious 
that  the  distance,  quite  apart  from  conditions 
of  service,  demanded  a  system  of  high  tension 
transmission.  The  electrical  energy  is  generated 
as  three-phase  alternating  current  of  7.500 
volts  pressure,  and  transmitted  direct  to  sub- 
stations, where  the  voltage  is  stei)ped  down  by 
statics  and  transformed  by  rotary  conveiters 
into  direct  current  of  650  volts  j)re5sure,  the 
maximum  voltage  at  the  train  being  600. 

The  power  house  is  situated  api)roximately 
about  the  centre  of  the  line,  near  Formby, 
directly  on  the  River  Alt,  being  thus  favourably 
situated  as  regards  economical  distribution  and 
a  plentiful  supply  of  water.  The  power  house 
is  utilised  at  the  same  time  as  a  sub-station, 
from  whence  part  of  the  electric  energy  is  dis- 
tributed direct  to  the  adjacent  track.  In 
addition  to  the  rotary  converters  at  the  main 
power  house,  the  scheme  embraces  three  sub- 
stations, the  first  being  at  Sandhills,  the  second 
at  Seaforth,  and  the  third  at  Birkdale.  The 
distances  of  these  sub-stations  from  Liverpool 
are  as  follows  : — 

Sandhills  station,  distance  from  Livcrp(K)l,   2  miles. 

Seaforth  sub-station.  (Hstance  from  Liverpool.  34' 
miles. 

Formby  Power  House  sub-station,  distance  from 
Liverpool,  loj  miles. 

Birkdale  sub-station,  distance  from  Liverpool,  i6]L 
miles. 

Near  Liverpool  it  has  been 
necessary  to  arrange  the  sub- 
stations closer  together  than 
on  other  parts  of  the  line, 
in  order  to  cope  with  the 
considerably  heavier  trallic 
of  the  local  trains  running 
from  Liverpool  to  Hall 
Road  and  vice  vers  /.  The 
extreme  ends  of  the  line 
— from  Sandhills  sub-station 
towards  Liverpool,  and  from 
Birkdale  sub-station  towards 
Southport  and  Crossens — are 
each  fed  by  one  sub-station, 
whilst  for  the  intermediate 
sections  of  the  line  two  sub- 
stations  participate  in 
supplying  energy  to  the 
trains,  the  demand  of  energy 
supplied  from  each  sub- 
station   depending   on    the 


position  of  the  train  between  the  sub-stations. 
The  sub-stations  are  situated  near  the  track, 
thus  avoiding  any  low  tension  cabling,  except  a 
short  connecting  length. 

The  system  is  arranged  so  that  any  sub-station 
can  be  disconnected  if  required. 

POWER    STATION. 

The  equipment  of  the  power  house  has  been  laid 
down  on  simple  lines,  and  there  are  none  of  the  unneces- 
sary luxuries  and  relinemcnts  which  characterise 
many  of  the  modern  power  and  lighting  j^lants. 

It  has  been  erected  by  Messrs.  Thomas  Croft  and 
Sons,  of  Preston,  to  designs  prcparetl  by  Messrs. 
Dick,  Kerr  and  Co.,  and  upon  elab;)rate  foundations 
which  were  constructed  by  Messrs.  ^lonk  and  Newell, 
of  Bootle,  under  the  immediate  supervision  of  the 
engineers  of  the  Lancashire  and  Yorkshire  Railwav 
Company.  It  consists  of  two  divisi<ms.  the  engine 
room  being  280  ft.  Icmg  by  65  ft.  wide,  and  the  boiler 
house,  which  is  50  ft.  wide,  with  a  similar  length  of 
250  ft.  The  buiUling  ccmsists  of  a  steel  roof  in  two 
bays,  carried  upon  steel  columns,  all  of  which  are 
independent  of  the  brickwork,  and  which  have  been 
madeby  Messrs.  Head,  Wrights^m  and  Co..  of  Tiiornaby- 
on-Tees.  The  engine  room  is  provided  with  admirable 
lifting  and  travelling  machinery  in  the  way  of  over- 
head cranes,  which  are  capable  of  dealing  with  pieces 
of  machinery  up  to  20  tons,  and  which  are  operated 
electrically.  Tiiey  have  been  built  by  Messrs.  Jessop 
and  A])pleby.  of  Leicester. 

For  obvit)us  reasons  the  size  of  the  units  is  as  large 
as  possible  compatible  with  the  running  of  a  reduced 
s.Tvice  with  a  good  load  factor. 

Tiiere  are  installed  four  i,;oo  kilowatt  units,  of 
which  three  will,  under  normal  conditions,  meet  the 
demands.  In  addition,  there  is  a  fifth  unit  of 
kilowatts,  which  will  form  a  useful  link  between 
larger  units,  and  thus  permit  considerable  flexibility 
in  obtaining  a  good  k)ad  factor  with  high  etliciency. 

The  four  main  engines  are  of  the  horizontal  cross 
comj^)un(l  type,  the  iifth  engine  being  a  vertical 
cross  compiund.   The  horizontal  engines  have  cylinders 
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^.' in.  ;iM'l  'ipn.  (li;nnctt;r.  4  ft.  r»  in.  stroke*,  and  run 
•<t  7;  r«\<iliition>.  j>iT  minute.  TIr'  normal  load  of 
'';ii  li  tn;;inr  i>  J.  ^10  h.j)..  witii  a  steam  pressure  of 
\(n\\t.  jxT  ^^  juare  ineii.  hut  tliey  are  desif^nied  to 
'fii\t'  riM  overload  of  twenty  per  cent.  The  main 
i;ni.'ini->,  as  well  as  the  hoih-rs.  wen^  su]iplie.l  by  Messrs. 
\'at«>  an«l  Thom.  as  suh-contrartors  to  Messrs.  Dick, 
Kerr  and  ('(».,  Lt<l. 

S]»M  i.dly  i)>\verful  and  .seniitivi*  ^<>vernr)rs  have  been 
lit  ted  to  the  (Mij^ine.  in  connection  with  which  are 
several  di.'vico,  dt  signed  for  securinj^  good  parallel 
rnnnini^.  and  lor  dealin*^  with  gre.itly  varying  loads. 
I'!a(  h  governor  is  als  >  Jit  ted  witli  a  spe.Mal  safety  stoj) 
arrangeuHMit,  whit  ii  will  completely  slop  the  engine 
in  the  event  of  its  reaching  a  speed  ten  per  cent,  above 
ilw.  ordinary  working  speed,  and  will  als.)  shut  down 
the  |)lant  in  the  event  of  any  failure  of  the  governing 
gi'ar,  yet  this  is  accomi)lishe  1  without  interfering 
with  the  engine  taking  excessive  overloads,  even 
beyond  the  lull  range  of  the  cut  olf  gear. 

luich  lly-wheel  is  22  It.  diameter,  and  is  directly 
attached  by  strong  bolls  to  the  rotor,  which  is  other- 
wise in<lej)en<lent  of  the  lly wherl.  'I'jir  engines  are 
M>li(lly  con^triK  ted,  and  ol  massive  pro)>ortion.  the 
weight  of  each  bed  Iranu'  b»'ing  14^  tons.  Mac  h  crank 
shaft  main  bearing  weighs  alHiut  i  i  tons,  and  the 
crank  shall  17  tons,  tiie  cranks  weighing  5  tons  each. 

I^ac.i  engine  is  htted  with  a  c«)ndensing  ajiparatus. 
consisting  «)1  two  J'jlwards'  air  pumps  worked  from 
?.!u*  low-])ressure  tail  nxl  by  means  <d  link?,  and  levers. 
The  c.Midenser,  which  is  ol  the  jet  type,  being  suitably 


placed  relatively  to'the  cylinder  and  to  the  air  pumps 
and  having  in  connection  with  it  a  sluice  valve,  an(i 
an  automatic  exhaust  valve,  s;)  that  the  conclensinu 
a]^paratus  can  be  thrown  out  of  action,  and  the  engine^ 
run  non-condensing  when  requiretl. 

The  alternators  are  ,^ -phase.  25  cycles,  the  larger 
running  at  75  revolutions  ami  the  smaller  at  04  revo- 
lutions ]>er  minute,  with  a  pressure  of  7.500  volt>. 
T'hese  machines,  along  with  the  remaining  electrical 
]ilant.  were  made  at  the  Preston  Works  of  Dick. 
Kerr  and  Co. 

The  weight  of  the  magnet  wheel  complete  is  alxuit 
4X.5oolb.  of  which  the  poles  account  for  12.800  lb. 
and  the  spools  6,350  lb.  The  ct.>mplete  stator  weiglL* 
75,800  lb.  l^ach  coil  is  fully  insulated,  dried  an<l 
tested  to  I  5,000  volts  before  being  inserted  in  the  slots. 

The  constructional  features  of  the  750  kilovvatt 
alternator  are  almost  identical  with  those  of  ihi 
1.500  kilowatt  sets.  There  are  three  direct -current 
exciter  sets,  each  consisting  of  a  standard  Dick-Kerr 
4  pole  100  kilowatt  generator  coupled  to  a  Willans 
and  Kobinson  high-speed  engine,  running  at  ;So 
revolutions  i)er  minute,  the  working  voltage  being 
1 25.  They  also  operate  the  station  lights  and  ash 
coiiveyer  and  barring  motors.  The  general  design 
of  the  machine  is  on  the  well-known  Dick-Kerr  lines. 

The  main  switchboard  is  erected  on  a  gallery  over 
a  tirepnjof  high-tension  chamber,  and  is  built  up 
of  thirty-three  2-ft.  panels  of  enamelled  slate.  Tht 
whole  of  the  high-tension  switch  gear,  oil  switches. 
instrument    transformers    and    bus    bars    are  erected 
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in  a  fire-proof  HT.  chamber,  the  dimensions  of  which 
are  yg  ft.  by  12  ft.,  and  constructed  ol  steel  girders 
and  concrete. 

The  chief  feature  of  the  altemating  board  is  that 
the  tiigh-tension  current  is  cLmftiied  to  the  pit  below 
the  board,  this  t>eing  eftfcted  by  the  kjn|*  arm  oil 
switches  which  are  used  throughout  the  syi>t^ni. 

The  rotor  held  rheostats  are  of  massive  construction, 
and  consist  of  cant -iron  grids  msulaletl  with  hard 
micanite  and  assembled  in  frames  ft>riiiing  layers  in 
a  vertical  slack  which  open  lop  und  Ixittom  lor  tlnmnigh 
\^entilatioji, 

BOILERS, 

There  are  sixteen  boilers  made  by  Messrs,  Yates  and 
Thorn,  of  the  Lancashire  type,  each  boiler  is  32  ft. 
long  by  8  ft,  o  in.  dianu-lcr,  with  two  tlues  each  3  ft.  5  in. 
diameter,  cons Iruc ted  lur  a  wtarkin^  pressure  of  160  Ib. 
]ier  scjuare  inch,  the  shell  philes  being  13-16  in.  thick, 
flue  plates  q-i6  in.  thick,  and  the  end  plates  J  in.  thick  ; 
each  shell  bemg  in  hve  rings  of  one  plate  each.  The 
boilers  were  tested  satisfactorily  to  j<x>  lb.  per  square 
inch.  They  are  equitiped  with  a  full  set  of  tittings 
and  moun lings  made-by  the  s.ime  timi,  and  are  hand- 
hred.  They  are  arranged  in  two  batteries  fd  eight 
each  in  one  row. 

In  each  of  the  down-take  tlues  at  the  back  end  of 
the  boilers  is  fitted  a  superheater  of  the  t.ialloway 
type.  The  feed  pumps  were  supplietl  bv  Messrs. 
Mather  and  Piatt.  Ltd, 

The  fans  fnr  the  induced  draft  work  are  two  in 
number,  each  capable  of  furnishing  sulhcienl    air    for 


the  consun^ption  of  10,000  lb.  of  coal  |7cr  hiuiruith 
a  temperature  of  the  Hue  gases  after  passing  through 
the  economisers  atHjut  400  deg.  F.  and  this  under  a 
normal  speed  of  175  revolutions  per  minute. 

The  products  of  combustion  after  passing  through 
the  ecunomisers  enter  the  fans  at  a  temperature  of 
about  400  deg.  F.  and  are  discharged  through  under- 
ground brick  ducts  to  the  base  ai  the  chimnev  located 
just  outside  the  buihiing.  This  chimney  has  a  height 
ot  60  ft.  in  order  to  discharge  the  [m>ducls  of  com- 
tiustiun  above  the  surrounding  buiklings.  The  whole 
of  the  induced  draft  apparatus  was  supplied  by  the 
Buttalo  i-orge  Company. 

The  economisers,  working  in  conjunction  with  the 
boilers,  were  made  by  Messrs.  tireen  and  Son,  LtiL, 
and  are  coiistructe<l  in  groups  of  120  tubes.  The 
installation  on  the  whole  contains  1.440  tubes,  repre- 
senting 14,400  s,|iiare  feet  of  heating  surface. 

8U&-STATION    EQiriFMCniT. 

The  sub-station  e.jui|initnl,  s:i\t'  as  rej^ards  amount 
of  plant,  is  identical,  and  to  describe  one  in  detail 
will  give  an  ade<|uate  idea  of  the  wlu»le  of  thL-m,  The 
three  largest.  Seaforth,  Sandhills  and  Formby.  have 
each  four  rotary  converters,  whilst  Birk(hde  has 
three,  provision  being  made  in  each  case  for  extensions. 
Each  rivtary  converter  is  arranged  with  its  corre- 
sponding groups  of  statics  alongside  ;  the  high-tension 
oil  switches  l>eing  placed  underground. 

The  rotary  converters  are  in  appearance  similar 
pi    general   design,    to    the   standard    d.    c,    machines. 
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T:.«.y  c.-':  r-y,'.*:  0:\*:\  ].\:.'^  **^.'  kil  .'.vatt-  at  ''.>Xi-6=o 
sf.'i^.'i  >.*   -7:  r ':"."', j 'J •.lOIJ^  j.'.-r  r.'.inut'.-. 

Tl.':  av'rr^;?'r  :.rjj-:r.fr<i  •A'.'lJ^rit■^  are  :  Armaiur'.->  :o  5*0 
lb,,  rr.iit-Tj'.-t-^  2:  :'Xy    <.oi:.pict'r  r:ac!iine  40. '^40  lb. 

TK'.-  ^^aIJ•>^^rri«.-r^  ar*-  oi  tL*.-  air-blast  lyt'e.  and  have 
#ra/Ji  a  '.aj^a/,ity  «,i  2V>  k]lo-Aatt>.  Thc-y  are  circular, 
and  ar"  built  uj/  of  cot.;at  -►trij*  wound  on  edge  and 
insjlav:d  with  ^j/eciai  'Araj^pings  p.-peatedly  impre^- 
nat'-d  and  <\r\*A.  The  v-condari<rs  are  in>ide  next 
the  cor*-,  tlie  i^rir.'jarie>  alxne  and  outside,  .\mple 
ducts  are  left  ry'.'fAee:i  the  coils  core,  casint;  and  each 
•ther  to  ariord  iree  passage  for  the  bla^t.  which 
<nteriii;:  l^elow,  may  be  regulated  by  a  batfle  alxjve. 

Tli"  blower-,  of  wljjrh  there  are  two  in  each  sub- 
station, consist  of  a  standard  D.ck-Kerr  5-h,jj.  mof^/r, 
couj^le*!  on  a  co;ijl;»iijed  bas*.-  to  a  I>avifl>'jn  Sirocco 
fan  -Ahif.h  i-;  keyed  direct  on  the  motor  -haft.  The 
capacity  of  each  fan  i-»  "  </>')  cul^ic  fe<.'t  of  air  per  minute 
at  a  j/re^sure  of  1  in.-^  in.  01  water. 

The  sub-:»tation  Nwiicliboar<ls  cr.n5.i-t  of  a  high- 
tension  and  low-ten>ion  side,  tlie  latter  having  been 
fcupj^h'-d  by  iCllioli  liro-,.,  the  ■> witches  an<l  circuil- 
breaker->  being  of  the  standard  I>ick-Kerr  pattern. 

HIGH-TENSION    TRANSMISSION. 

The  hij^h-tension  cables  leading  from  the  }xiwer 
house  are  arranged  in  each  case  in  triplicate.  I'nder 
ordinary  wr^rking  conditi<*ns  all  three  cables  are  used, 
iiut  in  *.ase  of  breakrlown  of  any  one  of  the  cables 
the  \\\n  remaining  ones  can  dr)  the  work  withtnil 
the  droj>  or  the  current  density  exceeding  the  j)ermis- 
ciblc  lin.it. 

Tl'.e  whole  of  the  cables  were  manufacturwi  and 
laid   by   Messrs.    W.  T.   dlover  ami   Co.,  Ltd..  as  sub- 


contract-.rs.  The  trxtra  high-ten>it«n  cables  are  of  the 
'rijile  iriangular  type,  diairine  paper  insulated  lead- 
cover  e<l  and  armoured    laid  »»n  iht-  solid  s\-siexn. 

Four  diiierent  sizes  of  cable  were  used  : — 
37-15    37-16.10-15.10-1^. 
The    length    of     each    Wing     respectively:    13    miles, 
^i  miles.  <^\  miles  and  iS  miles — a  total  of  44  miles. 

The  insulation  consists  of  Manilla  paper  impregnated 
with  diatrine  by  a  special  prcxress  which  ensures  that 
the  pa|>er  is  thoroughly  impregnated,  the  surplus 
compound  l^ing  removed  from  the  surface  of  the 
pai.>er  by  means  of  a  special  apparatus. 

The  armouring  is  of  galvanised  steel  wires  *8  to  'i 
in.  diameter,  which  acts  as  a  mechanical  protection 
in  additir>n  to  making  a  most  satisfactc»r\-  and  ethcient 
earthing  conductor. 

The  joints  are  of  the  pluml>ed-lead  slee\'e  type, 
the  lead  sleeve  l>eing  filled  up  with  diatrine  compound. 

The  troughs  are  made  of  stout  wood.  tarrcKl  and 
creosoted.  filled  with  c<»mpound.  and  covered  over 
with  tiles.  Specially  prepared  impregnated  wo»xi 
bridge's  support  the  cables  at  18  in.  intervals.  The 
cables  are  laid  for  the  mc»st  part  in  the  six-foot  way. 
and  where  they  pass  over  bridges  or  in  exposed  situa- 
ti<^)ns  are  laid  in  stout  steel  troughs. 


The  f)ermanent  way  is,  for  the  purpose  of  distri- 
buting and  returning  the  electric  current,  equipped 
with  two  additional  rails.  One  of  these  current  rails 
i>  l)rought  alongside  each  track  on  insulators,  whilst 
the  other  rail  is  placed  between  the  running  rails, 
uninsulated  on  the  sleepers,  this  forming  the  princi]>al 
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I»rt  of  the  return  circuit.  Whilst  the  joints  of  bi>th 
the  third  and  the  fourth  rail  are  bonded  in  the  ordinary 
way  m  the  manner  described  below,  the  fourth  rail 
IS,  also,  cross-bonded  to  the  running  rails,  the  ends 
of  each  running  rail  being  connected  by  such  a  bond 
to  the  fourth  rail,  and,  whilst,  by  this  arrangement, 
the  tmublesome  bonding  of  the  running  rails  is  avoided, 
as  alsD  the  complications  involved  by  using  an  insulated 
fourth  rail  for  the  return,  the  further  advantage  is 
obtained  that  the  nmning  rails  participate  to  a  marked 
degree  in  conducting  the  return  current,  thus  increasing 
the  conductivity  of  the  return  circuit,  with  consecjuent 
reduction  of  drop.  No  collector  shoe  is  provided  on 
the  train  for  the  fourth  rail,  the  current  being 
delivered  through  the  wheels  to  the  running  rails, 
and  thence,  through  the  cross- b-jm Is.  to  the  fourth 
rail. 

The  installation  of  this  rail  alsD  makes  it  a  com- 
paratively simple  matter  to  renew  the  running  rails 
without  unduly  interfering  with  the  continuity  of  the 
return  circuit. 

The  third  and  fourth  rails  are  Ixith  of  ecjual  section 
and  consist  of  mild  steel  of  special  high  conductivity. 
the  resistance  being  proved  by  test  to  be  not  greater 
than  seven  and  a-quarter  times  that  of  jnirc  copper. 
As  a  matter  of  fact,  the  average  resistance  is  soniewiiat 
lower. 

The  rails  have  been  supplied  by  the  North -Has  tern 
Steel  Company,  of  Middlesbrough,  are  of  Vigncjles 
section,  weigh  70  lb.  per  yard,  and  are  in  lengtlis  of 
60  ft. 

The  third  rail  is  supportetl  at  intervals  of  about 
10  ft.  on  insulators  of  reconstructed  granite,  held  in 
position  by  two  cHps.  the  centre  of  the  rail  being 
exactly  3  ft.  ii^  in.  from  the  centre  line  of  the  track. 
and  the  top  of  the  rail  3  in.  al)ove  the  surface  of  the 
track  rails,  this  dimension  being  that  agreed  upon  by 
all  the  main  line  railway  C(mipanies,  at  a  meeting 
held  at  Clearing  House,  on  March  3rd.  igo3.  in  order 
to  obtain  uniformity,  in  case  of  extensions  of  third-rail 
system.  It  is  of  ample  section  to  convey  the  full 
amount  of  current  required  by  the  trains,  when  between 
two  sub-stations,  without  causing  any  appreciable 
loss  in  voltage.  Generally,  the  third  rail  is  placed 
in  the  6  ft.  way  between  the  tracks,  but  occasionally 
it  is  brought  outside  the  track,  to  suit  special  conditions. 
At  all  level  crossings  gai:)s  in  this  rail  have  been  provided 
of  such  a  length  that  there  can  be  no  risk  whatever  to 
the  public ;  where  these  gaps  occur  the  third  rails  are 
bonded  with  cable  underground.  Timl)er  guarding 
has  been  provided  at  all  the  busy  places  on  the  line,  to 
prevent  the  possibihtv  of  any  person  coming  into 
contact  ^\ith  the  third  rail. 

The  fourth  rail  is  suppcjrted  on  wooden  blocks,  and 
is  placed  in  the  middle  of  the  4  ft.  way  between  the 
two  running  rails. 

At  most  stations  the  third  rail  is  interrupted  and 
the  ends  are  connected  by  cables  to  section  switches. 
This  apparatus  consists  of  four  knife-switches,  one 
for  each  end  of  the  up  and  down  line,  which,  in  the 
ordinary  way  of  working,  are  connecter!  in  parallel. 
By  cutting  out  one  of  these  switches  in  two  a'ljacent 
boxes,  any  part  of  the  up  or  down  line  may  be  made 
currentless. 

The  tish-plates  at  the  expansion  joints  are  of  special 
design,  and  properly  slotted  to  provide  for  any  change 
of  length  which  may  take  place  in  the  ;oo  ft.'  s«.*ction. 
The  terminals  of  all  the  bonds  are  of  s.jlid  c'>j)per.  and 
are  expanded  in  the  bond  holes  by  means  of  :>crew 
or  hydraulic  compressors.  Harh  track  rail  is  bondeii 
to  the  fourth  or  neijative  rail  by  means  of  tlexible 
cable  bonds  supplied  by  the  Forest  City  Klectric 
Company. 


THE    ROLLING    8TOOK. 

The  trains  consist  in  most  cases  of  two  first  and 
two  third-class  cars,  the  latter  being  at  either  end, 
and  equipped  with  two  motor  bogies  each  bogie  carrying 
two  150  h.p.  motors.  There  are.  c(mse(|uently,  eight 
motors  per  train.  The  current  is  conveyed  to  the 
motors  through  a  cast -steel  slipper,  attached  to  a  beam 
on  each  side  of  the  motor  bogie,  which  rubs  on  the  third 
rail. 

Both  types  of  cars  are  Cx)  ft.  long  and  10  ft.  wide, 
being  the  widest  carriages  in  this  country,  and  have 
«  ft.  wheel  base  bogies  fixed  40  ft.  ()  iii,  centre  t«i 
centre  apart.  They  are  arranged  with  straight  sides, 
match-boarded  below  the  side  lights. 

There  is  a  monitr)r  or  clerestory  rof)f  6  ft.  2  in. 
wide,  the  top  being  12  ft.  ;;  in.  from  the  rail  level. 
The  vehicles  are  joainted  in  the  comi)aiiy's  standard 
col()urs  of  brown  and  crimson  lake.  Tlie  motor  cars 
are  divided  into  two  main  compartments  with  a 
luggage  and  motor  comj)artment  :  access  being 
obtained  through  entrance  vestibules  which  are 
recessed  back  at  either  end.  the  whole  arrangement 
being  s:)  designed  that  the  d<K)rs  shall  not  project 
l)eyon<l  the  10  ft.  width  when  extended.  Imme- 
diately inside  the  compartments  the  seats  are  placed 
longitudinally  against  the  side  of  the  car  s)  that 
ample  space  is  allowed  for  the  inlet  and  outlet  of 
l)assengers.  The  cars  are  otherwise  titterl  with  cmss 
seats  and  reversible  backs  with  a  j)assage  between, 
the  tirst  class  accommodating  two  on  either  side  and 
a  total  of  sixty-six  passtTigers  per  car.  the  third  class 
seating  three  on  one  side,  and  two  on  the  other,  and  a 
total  of  sixty-nine  passengers  per  car.  the  total  accf>m- 
m^Klation  in  a  normal  train  being  in  this  way  270 
passengers. 

Between  all  cars  vestibule  gangways  are  provided, 
and  it  is  therefore  possible  to  pass  from  one  end  of 
the  train  to  the  other,  only  those  between  first  class 
being  for  the  use  of  passengers. 

-All  cars  are  electrically  lighted  and  heated,  the 
necessary  sv^itches  being'  placed  in  the  vestibule 
entrance  of  each  coach,  and  so  arrangc^I  as  only  to 
be  accessible  by  means  of  a  special  key  carried  by 
the  guard.  There  is  a  through  bell  communication 
which  enables  the  guard,  by  means  of  a  special  kev. 
to  give  the  mr)torman  the  signal  to  start  fn)m  aiiy 
vestibule  entrance  on  the  train. 

The  total  weight  without  passengers  of  each  trailer 
car  is  26  tons,  and  of  each  mi>t<ir  car  44  tons,  making 
the  total  weight  of  each  four-car  train  140  tons,  and 
a  length  over  all  of  24X  ft,  Oin. 

The  bogies  for  the  trailer  cars  are  the  company's 
standard  carriage  bogie,  the  frame  being  composed 
oi  angle -steel  section,  and  channel  -  steel  twisters. 
Special  springs  have  been  introduced  to  ensure  easy 
riding. 

The  current  is  collected  on  each  side  of  the  motor 
i)ogies  by  cast -steel  shppers  weighing  about  (/o  lb. 
each.  On  straight  runs  of  third  rail  there  are  thus 
lour  shoes  collecting  at  one  time.  From  these  shpi>ers 
which  are  suspendetl  by  fc^rged  sIotte<l  links  from  a 
wooden  beam  carried  on  extensions  on  the  bogie, 
a  highly  flexible  lead  of  special  construction  is  carriecl 
to  a  fixed  terminal  from  which  the  main  cables  ])ass 
to  the  controller. 

The  vacuum  brake  is  used  on  the  trains,  thus  making 
them  adai»lable  lor  service  with  the  company's  other 
rolUnt!  i*UKk  and  locomotives  at  any  time. 

The  m.»ior  compartments  have,  with  the  exception 
of  the  ro»i.  which  is    covered  with  sheet-steel  plates, 
been  lined  with  urahte.  the  floor  alsi)  being  fire-pnK)f. 
In  additi'in  tt)  ihe  cable  troughs,  in  which  th*»  cables 
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are  placed  for  convening  current  to  the  motors,  and 
equipment,  being  lined  ^^ith  uralite,  the  whole  of  the 
flcx)r  over  the  motors  is  covered  with  the  same  material 
and  thin  steel  plates.  All  the  trains  carry  fire  appli- 
ances, and  ample  steps  have  been  taken  to  ensure 
safety  in  this  respect. 

As  has  been  already  stated  there  are  eight  motors 
on  a  complete  train,  which  drive  on  to  the  axles  through 
single  reduction  gear.  They  are  of  the  Dick-Kerr 
4- A  railway  type, 
rated  to  develop 
150  b.h.p.  at  an 
armature  speed  of 
470  revolutions. 
The  weight  of 
the  complete  motor 
is  6.050  lb.,  the 
armature  1,920  lb., 
and  the  gearwheels 
and  housing  500  lb. 
Its  main  features 
are  similar  to  those 
of  the  standard 
traction  type. 

One  of  the  most 
interesting  features 
of  the  eijuipment 
is  the  method  of 
control,  which  may 
l)e  termed  the 
direct  multiple  con- 
trol system,  in 
contra  -  distinction 
to^the  multiple  unit, 
the  main  difference 
in  the  systems 
being  that  in  the 
case  of  the  former 
it  is  ]>ossible  to 
control  the  whole 
e(]uipment  of  the 
train  by  means 
of  t w o  m  a i n 
cables.  Previously, 
the  great  difficulty 

in  the  way  of  such  a  simple  arrangement  lay  in  the 
construction  of  the  controller,  it  being  practically 
impossible  to  carry  the  whole  of  the  current  through 
tme  controller. 

In  the  Dick-Kerr  system  this  is  rendered  possible 
by  the  use  on  the  controller  of  the  metallic  shield 
blow-out,  which  is  part  of  the  standard  design  of 
their  tramway  and  railway  controllers.  They  contain 
two  ix)wer  cylinders,  each  controlling  one-half  of  the 
train,    that   is,   one   mt)t()r   car  is   actuated    from   one 
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cylinder  and  the  rear  motor  car  controlled  from  the 
other.  Without,  therefore,  interfering  in  any  degree 
with  the  completeness  of  the  train,  it  would  be  possible 
to  divide  one  of  the  present  trains  into  two  distinct 
units. 

The  train  is  entirely  operated  by  the  motorman 
from  his  cab  at  the  front,  in  which  there  is  a  Dick- 
Kerr  D.M.  four-controller,  capable,  in  conjunction 
with  eight  reversers,  which  are  bolted  up  adjacent 
_  to      their     various 

motors  under  the 
floor,  of  operating 
the  eight  motors 
on  the  pair  of  motor 
cars. 

The  reversal  of 
direction  of  the 
motors  is  effected 
by  means  of  a 
special  apparatus 
operated  by  the 
controller  reversing 
barrel. 

The  complete 
scheme,  with  the 
exception  of  the 
rolling  stock,  which 
was  made  at 
the  Horwich  and 
Newton  Heath 
Works  of  the  rail- 
way company,  was 
entrusted  to  Messrs. 
Dick,  Kerr  and 
Co.,  Ltd..  of  Lon- 
don, Preston  and 
Kilmarnock,  who 
may  take  credit 
for  being  the  first 
firm  in  England 
to  carry  out  and 
complete  a  main 
line  electrification. 
The  work  of 
el  ectri  f  y  ing  the 
line  has  been  completed  in  a  remarkably  short 
time.  Twelve  months  ago  the  work  of  construc- 
tion had  not  been  begun,  yet  on  March  ist, 
1904,  a  scheme  embracing  47  miles  of  permanent 
way,  a  transmission  plant  of  12,000  h.p.  and  a  com- 
plete train  system  has  been  carried  out.  Moreover, 
this  has  been  achieved  without  interference  with  the 
running  of  the  steam  service.  These  results  are  mainly 
due  to  the  untiring  energy  of  Mr.  Aspnnall,  seconded 
by  the  efforts  of  the  contractor. 
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ANDREW  CARNEGIE, 
LL.D 

Mr.  Andrtnv  Cririiei^ic's  liitest  cLiim  to  dislificlion  is  the  offer  of  a  donation  oF  ^?Joo,ooo  for 
the  creclinn  of  :i  lnioii  cn^inetfriiiij  buildhig*  which  has  been  accepted  by  the  American 
Sociely  of  Afechrinicat  Eiijiineers,  the  American  Institute  of  Electrical  l£iii*ineers,  the  American 
Institute  of  iMinin^  Enj^int^ers^  and  the  Eni^inters*  Club.  ThLie  is  -^carcelv  any  nted  r<s  remind 
tuchnical  men  th^it  he  is  at  the  present  time  tilUnjLj  with  conspieunus  ability  tl^e  position 
of  Pfcsiiteiit  fif  the  Iron  and  Steel  Institute.  Mr.  Carnegie  was  horn  at  Dunfermline,  on 
November  JsMi,  1^37,  and  went  to  America  as  a  hoy  of  thirteen.  Hvs  rise  was  coincident  with 
the  boom  in  railway  byildin;^  which  set  in  after  the  American  Civil  War,  Iniportioit  factors  in 
hitj  career  have  been  an  extraordinary  foresi^^ht  and  grasp  of  opportnnitie^,  and  an  infallible 
jiidjjment  of  men^  as  exenvplihed  in  his  choice  of  business  associates^  The  Carne;*ie  libr;ines  *>/ 
this  country  have  exerted  an  iiilluence  on  the  masses  the  extent  of  which  will  perhaps  never  be 
fully  realised. 
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A  SIMILE  borrowed  from  the  theatre  has 
-^^  been  used  by  nearly  every  commentator 
upon  the  present  war,  in  referring  to  the  sudden 
cessation  of  trustworthy  news  of  the  move- 
ments of  both  parties,  since  the  second  week 
of  the  war.  We  have  had,  it  is  true,  driblets, 
a  corner  of  the  curtain  has  been  raised  every 
now  and  again,  but  of  the  general  campaign, 
there  have  been  no  tidings.  It  is  as  if  we  had 
seen  the  naval  curtain  raiser,  and  were  waiting 
for  the  first  act  of  the  great  military  drama. 

It  is  not  to  be  denied,  of  course,  that  Japan  is 
quite  right  to  keep  her  movements  shrouded  in 
uncertainty.  News  telegraphed  to  England 
can  be  re-telegraphed  to  St.  Petersburg,  and 
thence  made  known  to  Admiral  Alexeiff, 
General  Stoessel,  and  Vice- Admiral  Stark,  or 
their  successors.  But,  at  the  same  time  from 
certain  indications  which  have  occasionally 
appeared  in  the  Press,  it  is  quite  possible  to 
deduce  a  probable  scheme  of  action. 

Last  month  there  was  only  an  opportunity 
of  stating  the  facts  about  the  naval  encounters 
which  crowded  thick  and  fast  upon  each  other's 
heels,  and  to  give  in  detail  a  comparative 
statement  of  the  naval  strength  of  the  opposed 
Powers.  This  month  some  particulars  may  be 
added,  speculative  in  the  main,  but  founded  upon 
fairly  reliable  reports,  as  to  the  relative 
military  strength  of  the  belligerents. 

The  Japanese  army  can  rely  in  an  emergency 
upon  a  regular  army  of  7,500  officers  and  190,000 
men.  These  are  divided  into  52  three-battalion 
regiments  of  infantry,  55  squadrons  of  cavalry, 
19  regiments  of  field  artillery,  with  six  guns 


to  each  battery,  20  battalions  of  fortress  artillery, 
14  battalions  of  engineers,  including  one  of 
railway  specialists,  and  thirteen  transport  batta- 
lions. To  these  figures  are  to  be  added  35,000 
officers  and  men  in  the  reserve,  and  200,000 
men  of  all  arms  in  the  territorial  army, 
making  a  total  in  round  numbers  of  430,000 
officers  and  men,  with  1,200  guns  and  90,000 
horses. 

How  many  of  these  are  already  landed  in 
Korea  ?  We  may  assume  the  fighting  strength 
of  a  Japanese  division  at  14,000,  to  be  added  to 
which  is  the  reserve  brigade  of  the  division, 
of  about  another  6,000.  It  has  been  stated 
that  three  divisions  have  been  landed  at  various 
points  in  Korea,  Masampo,  Fusan,  Chemulpo, 
and  Chenampo.  In  Korea,  therefore,  Japan 
has  probably  an  army  of  from  fifty  to  sixty 
thousand  combatants. 

What  force  has  Russia  to  oppose  this  ?  It 
is  evident  that  the  figures  which  were  supposed 
to  be  accurate  before  war  broke  out  were  very 
largely  exaggerated.  We  were  led  to  believe 
for  instance,  that  the  garrison  at  Port  Arthur 
was  30,000  strong.  It  is  now  known  to  be 
about  15,000.  Allowing,  then,  for  such  exaggera- 
tion, and  allowing  also  for  garrisons,  railway 
guards,  and  convoys,  it  is  doubtful  if  the  Russian 
army  on  the  Yalu  numbers  more  than  25,000. 
Two  months  ago  it  might  have  been  urged 
that  the  Trans-Siberian  railway  would  soon 
remedy  this,  that  Russia  would  simply  pour 
troops  into  Manchuria  and  Korea.  But,  as 
is  often  the  case,  two  months  have  served 
to    demonstrate   the   utter     futihty   of     peaoe 


c^u) 


The  War  betiveen  Russia  and  Japan. 


3t5 


experiments  as  a  criterion  of  what  can  be  done 
under  stress  of  war  conditions. 

The  Trans-Siberian  Railway  is  the  one  link 
between  the  Russian  army  in  the  Far  East  and 
its  source  of  supplies,  of  men,  munitions,  and 
food.  The  sea  is  closed  to  the  Russians,  the 
recalling  of  Admiral  Virenius's  squadron  from 
Djibutil  proves  it.  Everything  that  the  force 
under  Admiral  Alexeiff  needs  must  pass  over 
a  single  line  of  railway,  which  could  be  thrown 
hopelessly  out  of  gear  by  a  daring  and  successful 
raid  by  any  of  the  many  turbulent  tribes  in 
Mongolia. 

The  line  is  over  six  thousand  miles  in  length 
from  Moscow  to  Vladivostok.  There  is  only 
one  tunnel  in  the  whole  line,  but  there  are  no 
fewer  than  thirty  miles  of  bridges,  the  break- 
down of  one  of  which  would  disorganise  the 
whole  of  the  traffic,  already  known  to  be  in 
a  frightful  state  of  congestion.  From  Moscow 
to  Irkutsk  the  line  is  laid  with  some  care,  but 
thence  to  Harbin  it  is  little  more  than  a  sheep 
track  in  places,  and  luckless  travellers  have 
described  their  experiences  in  pathetic  language. 
Lake  Baikal  is,  of  course,  the  most  difficult 
obstacle  on  the  whole  line.  The  attempt  to 
run  trains  across  the  ice  has  partially  failed, 
and  the  passage  has  mostly  to  be  made  on 
sleighs.  The  journey  takes  five  hours,  and  the 
piercing  cold  out  on  the  lake  has  already  resulted 
in  many  fatal  cases  of  frostbite,  besides  rendering 
many  of  those  who  survive  their  injuries  useless 
as  fighting  units.  It  is  true  an  attempt  is 
being  made  to  carry  the  railroad  round  the 
shores  of  the  lake,  but  this  must  necessarily 
be  a  matter  of  some  time. 

The  line  itself  has  a  carrying  capacity  of 
about  1,400  men  a  day,  with  horses  and  })ro- 
visions.  But  it  is  significant  that  in  those 
descriptions  of  the  railway  which  have  appeared 
since  the  war  began,  no  mention  is  made  of 
horses,  except  in  one  instance,  when  a  corre- 
spondent remarks  :  "In  the  whole  course  of 
my  journey  (from  Vladivostok  to  Moscow), 
I  saw  no  horses  being  hurried  forward,  though 
I  understood  that  there  were  several  thousand 
expected."  It  would  appear,  then,  that  the 
much-talked-of  superiority  of  the  Russian 
cavalry  is  to  be  minimised  by  the  lack  of  horses. 

To  come  back,  however,  to  the  situation  in 
the  theatre  of  war,  it  will  have  become  obvious 


that  by  their  naval  victories  and  the  rapid 
pushing  forward  of  their  land  forces,  the  Japan- 
ese have  thrown  the  Russians  back  on  to  their 
frontier,  which  may  be  defined  as  a  straight 
line  from  Port  Arthur  to  Vladivostok,  cutting 
the  Yalu  River  at  about  An-Tung,  where  it 
is  believed  the  main  body  of  their  army  was 
at  one  time  gathered.  This  may  be  taken 
as  the  centre  of  the  Russian  position.  Japan's 
scheme  of  action  appears  to  be,  then,  to  keep 
both  ends  of  the  line  busily  engaged  warding 
off  attacks  by  sea  while  she  steadily  prepares 
a  heavy  blow  at  the  centre  by  land.  And  to 
this  end  her  naval  supremacy  lends  her  the 
necessary  aid.  The  original  intention  was  to 
land  her  troops  at  Fusan  and  Masampo.  But 
the  first  victory  at  Port  Arthur  oi>ened  the 
Yellow  Sea  to  her  transports,  and  she  promptly 
proceeded  to  put  a  division  ashore  at  Chemulpo, 
and  to  occupy  Seoul.  Later  events  have 
rendered  it  possible  for  her  to  send  her  trans- 
ports even  further  up  each  coast  of  the  penin- 
sula, and  she  is  now  disembarking  men  at 
Chenampo  on  the  east  and  Gen  Sen  on  the 
west,  both  divisions  concentrating  probably 
at  Ping  Yang,  and  meeting  there  some  portion 
at  least  of  the  division  landed  at  Chemulpo, 
which  will,  in  all  probability,  be  somewhat 
weakened,  first  by  the  fatigues  of  the  march, 
and  secondly,  to  supply  guards  for  the  com- 
munications. As  soon,  however,  as  Ping  Yang 
is  a  proj>erly  equipped  base,  these  can  be  with- 
drawn. 

Such  appears  to  be  the  outline  of  the  Japanese 
])lan  of  campaign.  It  was  probably  the  original 
intention  to  march  the  divisions  right  through 
Korea  to  the  Yalu,  but  the  unexpectedly 
rapid  disposal  of  the  Russian  fleet  led  to  a 
modification  which  will  eventually  save  both 
time,  men,  and  stores.  The  landings  reported 
on  the  Liao-Tung  Peninsula,  and  at  Possiet 
Bay,  if  they  have  any  foundation,  seem  to 
be  mere  diversions,  with  the  same  end  in  view — 
the  constant  occupation  of  the  forces  at  the 
terminal  points  of  the  frontier  with  their  own 
safety,  while  the  great  blow  at  the  heart  of 
Russian  military  power  in  the  Far  East  is 
preparing.  That  the  Japanese  authorities  realise 
the  immense  moral  value  of  an  initial  success 
is  certain,  and  that  no  move  will  be  made  until 
success  is,  humanly  speaking,  assured,is  no  less  so. 
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The  naval  movements  have  not  been  of 
very  great  importance  since  the  first  article 
appeared.  Those  in  the  Far  East  have  been 
mainly  in  the  nature  of  reconnaisances,  for  the 
bombardment  of  Vladivostok  could  not  have 
been  anything  more,  and  the  engagement  at 
Port  Arthur  in  the  early  morning  of  March  loth, 
while  important  enough  in  its  way,  was  little 
more  than  an  outpost  affair.  Admiral  Togo,  in 
his  report,  says  that  one  of  the  divisions  of 
destroyers  posted  itself  so  as  to  watch  the 
entrance,  and  the  other  was  employed  in  laying 
mines  "  in  various  places,"  obviously  with  the 
object  of  sealing  up  the  port.  At  about  half- 
past  four  the  watching  flotilla  came  into  contact 
with  a  division  of  Russian  destroyers,  and  a 
severe  fight  ensued,  in  which  the  Japanese  lost 
seven  killed  and  eight  wounded.  The  vessels 
were  not  disabled.  Two  Russian  destroyers, 
in  making  their  escape  after  the  action,  fell  in 
with  the  Japanese  division  engaged  in  laying 
mines.  A  further  engagement  took  place,  lasting 
about  an  hour,  from  which  one  destroyer 
escaped — the  other,  the  Stereguschtchni^  was 
sunk,  the  survivors  of  her  crew  being  taken  on 
board  the  Japanese  destroyer  Sazauami.  In 
this  action  the  Japanese  lost  two  more  killed  and 
three  wounded.  According  to  Admiral  Alexeiff  *s 
report,  the  Russian  losses  were  only  four 
slightly  wounded,  but  it  seems  certain  that  this 
must  be  incorrect. 

The  Japanese  squadron  subsequently  bom- 
barded the  port  rather  heavily,  but  with  what 
amount  of  success  is  not  yet  certain. 

The  European  Powers  have  been  very  careful 
to  impress  upon  Japan  the  necessity  for  strict 
observance  of  the  neutrality  laws,  and  the 
prolonged  stay  of  the  Russian  fleet  under 
Admiral  Virenius  at  Djibutil  is  the  more  remark- 
able. The  fleet  consisted  of  the  battleship 
Osslabia,  the  cruisers  Dimtri  Donskoi  and 
Aurora,  and  some  twenty  torpedo  vessels.  In 
passing,  it  may  be  noted  how  little  things 
emphasise  the  difference  between  the  adminis- 
trative powers  of  the  belligerents.  At  one 
time  Russia  had  this  squadron  in  the  Levant, 
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and  at  about  that  time  the  two  new  Japanese 
cruisers  Nisshin  and  Kasuga,  manned  by  scratch 
crews,    with    their    heavy    guns    unmounted, 
and  much   internal  work   unfinished,   set   out 
from    Genoa.     They    were    shadowed    through 
the  canal  and  the  Red  Sea  by  the  Russian 
ships,  and  everyone  expected  to  hear  at  any 
moment  that  they  had  both  been  sent  to  the 
bottom.      And  yet  to-day  they  are  safely  in 
Yokosuka,    fitting    out    for    service,    and    the 
Russian  fleet  is  pottering  about  the  Eastern 
Mediterranean,     "  a    quantitc    n^gligcahle.'*     It 
is  reported  that  this  squadron  will  in  the  spring 
be  reinforced  from  the  Baltic.     In  what  condi- 
tion the  vessels  under  Admiral  Virenius  will  be 
then  passes  comprehension.     One  torpedo  boat 
we  know  to  be  hors  de  combat  at  Port  Said  ; 
another  has  been  sunk ;   the  Dimitri  Donskoi 
has  been  reported  to  me  in  a  communication 
from   a  friend  to   be  in  a  pitiable  condition, 
and  the  flagship  is  far  from  being  wholly  effective. 
To  keep  these  ships  hanging  about  there  another 
six  months  is  as  suicidal  a  policy  as  was  the 
leaving  of  the  Port  Arthur  fleet  at  anchor  in 
the  open   roadstead.     The   two   actions  are  a 
striking  commentary  upon  that   fatal  lack  of 
comprehension  of  what  a  navy  is  for  which 
has  marked  the  Russian  naval  administration 
for   the   past   three   months,    and   which   was 
admirably  illustrated  in  an  article  in  the  Kron- 
stadski     Viestnik,     which     declared     that     the 
passive   attitude   of   the   Russian   fleet   in   the 
Far   East   was   of   immense   importance,  since 
its  presence  covered  the  right  wing  and  rear 
of  the  army,  as  well  as  the  railway  connections 
with    Port   Arthur.     The   article   went    on    to 
say  that  by  this  passive  attitude  a  landmg  by 
the  Japanese  on  the  east  or  west  of  the  Liao- 
Tung  Peninsula  was  rendered  impossible,  and 
that  if  the  Russian  fleet  were  despatched  in 
search  of  the  enemy  it  would  amount  simply 
to  leaving  the  coast  line  at  the  mercy  of  the 
Japanese.     If  events  do  not  further  Jalsily  this 
peculiar  idea  of  the  use  of  a  fleet,  naval  experts, 
both  in  this  country  and  the  United  States,  have 
strangely  misapprehended  the  situation. 
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Vertical  Simplex  Qoss-Compound   Centre  Packed  Plunger 
Pumps  for  Lots  Road  Generating  Station. 


WE  illustrate  on  this  and  the  following  page  the 
type  of  vertical  direct-acting  boiler  feed  pumps 
which  have  been  supplied  by  Messrs.  The  Blake  and 
Knowles  Steam  Pump  Works,  of  Queen  \'ictoria  Street, 
E.C..  for  the  Lots  Road  Power  Statitm  installation.  Each 
set  is  provided  with  a  i6-in.  high-pressure  steam 
cylinder  and  a  9?»-in.  pump  cylinder  of  i8-in.  stroke; 
also  a  26-in.  low-pressure  steam 
cylinder  and  a  g^-in.  pump 
cylinder  of  i«S-in.  stroke. 

The  complete  set  ccmsists  of 
two  vertical  simplex  pumps 
connected  so  that  they  run  as 
a  cross  compound  machine,  but 
arranged  so  that  each  pump  can 
work  independent  of  the  other. 
One  pump  has  a  small  steam 
cylinder  for  high-pressure  steam, 
exhausting  into  receiver,  and 
from  thence  into  the  low- 
pressure  cylinder,  thus  using  the 
same  expansively. 

The  valve  mr)tion  has  been 
specially  designed  for  the  work, 
so  that  high  pressure  steam 
can  be  used,  and  this  at  a 
high  degree  of  superheat.  The 
water  ends  are  also  of  special 
design,  the  pump  cylinders  being 
of  the  plunger  ])attern.  centre 
packed,  and  the  plungers  highly 
])olished.  so  as  to  reduce  the 
frictional  ccmditions  to  a  mini- 
mum. The  material  used  for 
the  plungers  is  hard  chilled  iron. 
The  connections  between  the  two 
steam  cyhnders  and  the  suction 
and  delivery  arrangement  be- 
tween the  two  water  cylinders 
enable  cither  side  to  be  operated 
alone.  In  fact,  practically  a 
duplicate  arrangement  of  ])umps 
can  be  arranged.  These  pumps 
are  built  for  a  working  pressure 
of  225  lb.  and  they  have  to 
deliver  at  the  rate  of  300 
gallons  per  minute,  while 
running  at  18  double  strokes. 
this  being  eijual  to  a  delivery 
of  18,000  galUms  per  hour,  or 
sufficient  to  feed  water  for 
a  turbine  plant  of  about 
10,000   h.p. 


Seven  sets  are  comprised  m  the  installation, 
the  first  of  which  was  run  to  the  oatisfaction  of 
the  engineers  at  the  station,  before  fmal  instruc- 
tions were  given  to  jjrocei'd  with  the  balance  of 
the  order.  This  is  the  largest  order  ■  for  boiler  leed 
pumps  for  this  service  that  has  ever  been 
placed. 


PART   OF  THIi   Pl'Ml'IN'G    PLANT   AT    LOTS   ROAD    POWER   STATION. 
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SEVEN  SETS  OF  THESE    PUMPS   HAVE   BEEN  INSTALLED   AT    LOTS   ROAD    BY    MESSRS.  BLAKE   AND   KNOWLES. 


THE   ELECTRIFICATION   OF  THE   METROPOLITAN— A    SECTION    EQUIPPED    WITH    CONDUCTOR   RAILS. 

(318) 


ON  March  nth  about  one  hundred  and  fifty  engi- 
neers and  representatives  of  the  press  visited 
Leeds  for  the  first  informal  inspection  of  Messrs. 
Graham,  Morton  and  Co.'s  new  engineering  works  at 
Hunslet.  Before  the  business  of  the  day  commenced 
an  excellent  luncheon  was  served,  and  following  a 
tour  over  the  new  premises  an  inspection  was  made 
of  the  large  installation  of  incUned  retorts  at  the  New 
Wortley  Gas  Works,  this  being  the  nearest  available 
piece  of  work  among  the  many  contracts  which  (he 
company  has  on  hand  at  home  and  abroad.  Messrs, 
Graham,  Morton  and  Co.  are  to  be  congratulated 
on  the  removal  of  their  establishment  to  a  position  three 
miles  from  the  centre  of  Leeds,  for  not  only  will  the 
company  be  able  to  carry  out  operations  commensurate 
with  its  opportunities,  but  it  will  possess  one  of  the 
best  designed  works  in  the  United  Kingdom  or  even 
America.  We  are  reminded  that  though  Messrs. 
Graham,  Morton  and  Co.,  Ltd.,  are  a  young  firm 
they  have  already  executed  some  large  contracts.  In 
1901  the  firm  undertook  an  installation  of  Inclined 
Retorts  at  Edinburgh,  completing  it  within  the  short 
period  of  nine  months,  its  value  being  ;^  120,000. 

That  the  new  undertaking  has  been  carried 
through  with  commendable  celerity  will  be  under- 
stood when  it  is  stated  that  on  May  i6th,  igo^, 
the  site  on  which  the  works  and  offices  now  stand 
was  an  unoccupied  field.  Five  and  a-half  months 
later  machinery  and  men  were  at  work,  and  the  office 
staff  was  installed  in  its  quarters.  An  im^jortant  point 
about  the  new  scheme  is  that  provision  h<is  been 
made  for  a  siding  connecting  the  works  with  the 
Hunslet  branch  of  the  Great  Northern  Railway. 

The  new  premises  comprise  two  blocks  of  buildings 
— the  offices  and  the  works.  The  latter  are  in  the  form 
of  three  bays,  and  are  of  steel  and  glass,  on  a  foundation 
ol  brick  and  concrete,  the  main  floor  being  400  ft. 
ong  and  140  ft.  wide.  Ihe  roof  and  sides  are  of 
glass,  supported  by  steel  girders. 

In  the  section  devoted  to  constructional  iron- 
work manufacture  a  number  of  bridges  were  to  be 
seen  in  the  making.     Fifty-seven  are  for  the  North- 


West  Provinces  of  India,  to  the  order  of  Bengal  ; 
seven  are  to  the  order  of  the  Great  Western  Railway 
Company  ;  others  are  for  the  Halifax  Corporation,  and 
the  remainder  are  in  fulfilment  of  Admiralty  and  War 
Ofiice  contracts.  In  the  centre  of  the  floor  sections  of 
roofing  for  tramway  stations  were  being  completed  ; 
a  second  group  of  men  being  engaged  on  elevating  and 
conveying  work  for  Melbourne  and  Sydney.  Australia. 
The  tool  shop,  where  all  the  tools  re(iuired  in  the 
works  are  manufactured,  attracted  a  good  deal  of 
attention,  and  a  good  deal  of  interest  naturally  centred 
in  the  power  house,  which  has  two  sets  of  Bellis  and 
Morcom's  high-speed  engines,  coupled  direct  to  150 
kilowatts  generators  (equal  200  h.p.)  each  running  at 
450  revolutions  per  minute,  and  generating  220  volts. 

The  motors  were  all  manufactured  by  the  Phoenix 
Dynamo  Manufacturing  Company,  Ltd.,  of  Thornbury 
Works,  Bradford.  The  total  h.p.  is  234  h.p.  of  which 
84  h.p.  is  fitted  to  the  four  three-motor  cranes,  and 
the  remaining  150  h.p.  is  used  for  driving  the  various 
shoj)s  as  follows:  25-h.]).  air  compressor,  T5-h.p. 
j)lating  shop,  15-h.]).  plating  shop,  15  h.p.  special 
machine,  7i-h.p.  corve  shop.  15-h.p.  fitting  shop, 
10  h.p.  fitting  shoji.  7^, -h.p.  chain  shop,  ji-h.p.  idler 
shop.  7^-h.p.  tool  room.  7J  h.p.  fan  r(K)m,  15-h.p. 
])attern  shop. 

The  pattern  shop  and  stores  are  in  a  separate  building, 
which  was  erected  and  occupied  by  workers  in  the  space 
of  a  fortnight.  It  is  60  ft.  long,  24  ft.  broad,  and 
21  ft.  high.  For  the  works,  engine  and  boiler  houses, 
54.600  square  feet  of  glass  were  used,  and  another 
6.950  for  the  ofl'ices.  The  weight  oi  the  iron  work 
employed  was  343  tons  of  steel  joists.  323  tons  of 
sectional  steel,  and  about  50  tons  of  bolts.  The 
area  covered  by  the  works  is  420  ft.  by  150  ft. ,  or  7,000 
scjuare  yards  ;  by  the  engine  and  boiler  houses  50  ft. 
by  55  ft.,  or  306  stjuare  yards;  by  the  oflTices  270  ft. 
by  41  ft.,  or  1.230  scjuare  yards,  in  all  an  entire  acreage 
of  76,824  square  feet. 

Of  the  ofiices  it  may  be  said  that  they  are  in  every 
way  wi)rlhy  of  the  new  workshops,  no  expense  being 
ajiparenlly  spared  to  attain  efficiency. 
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THE  TRANSATLANTIC 
ENGINEERING     SCHOOLS. 


Will  they  produce  results  comfnensuriite  with  the  capital  outlay  connected  therewith  ? 

E.  C.DE  SEGUNDO.   A.M.lNST.C.E. 

The  toUowlng  criticisms  are  consequent  upon  Dr,  Mullineaux  Walmsley's  recent  paper  read 
hefore  ihe  Institution  of  Electrical  Enj^inecrs.  The  author  deprecates  excessive  elaboration  in 
the  equipment  of  technical  schools,  and  urges  the  necessity  of  fostering  the  students'  mechanical 
instinct.— Eli. 


DK.  MULLINEAUX  WALMSLEY  deserves 
the  thanks  of  the  engineering  profession 
for  the  exceedingly  painstaking  manner  in 
which  he  has  collated  the  facts  and  figures 
obtained  by  him  during  his  tour  in  the  United 
States  and  Canada,  and  his  paper,  entitled 
"  Transatlantic  Engineering  Schools  and  Engi- 
neering/' which  was  read  at  a  meeting  of  the 
Institution  of  Electrical  Engineers  on  February 
25th,  will  probably  form  the  subject  of  much 
useful  dbcussion  and  criticism* 

Every  thinking  man  must  realise  that  1he 
education  of  the  craftsman,  w^hether  he  be 
destined  to  work  with  his  hands  or  with  his 
head,  is  an  important  factor  in  the  commercial 
prosperity  of  every  country,  but  at  the  same 
time  I  think  that— given  suitable  capabilities  in 
the  indi\adual— the  degree  of  efficiency  to  which 
these  capabilities  may  be  developed  will  not 
wholly  depend  upon  educational  facilities. 

It  is  a  significant,  if  disappointing,  commentary 
upon  the  wonderful  development  that  has  taken 
place  in  recent  years  in  the  equipmentof  engineer- 
ing laboratories — both  in  Europe  and  on  the  other 
side  of  the  Atlantic— that  in  the  large  majority 
of  instances  it  is  still  true  that  the  men  w^ho 
occupythe  more  responsible  positions  in  engineer- 
ing are  men  who  have  had,  comparatively  speak- 
ing, small  educational  opportunities.  It  may  be 
urged  that  a  sufficient  period  of  time  has  not  yet 
elapsed  to  enable  one  to  properly  gauge  the 
effect  upon  engineers,  as  a  body,  of  the  highly 
scientific  training  which  students  can  now 
obtain  at  moderate  fees  at  most  of  the  leading 
technical  institutions  and  universities.  Be  that 
as  it  may,  I  am  inclined  to  think  that  the 
present  s>^tera  of  technical  education  tends  to 
aim  at  accomplishing  too  much  and  seeks  to 
substitute  information  of  the  nature  of  "  book 
learning  *'  for  the  mechanical  instinct  and 
maturity  of  judgment,  which  can  only  be 
obtained  by  actual  experience  in  the  every- 


day practical  work  of  overcommg  difficulties 
and  solving  problems  of  all  sorts. 

One's  education  is  made  up  ol  two  parts, 
that  part  that  is  given  to  one,  aud  that  part 
that  one  acquires  after  leavmg  the  training 
institutions.  Of  the  two,  the  latter  is  the  more 
important,  particularly  in  such  a  profession  as 
engineering.  Obviously,  the  first  part  of  a 
student's  education  should  be  designed  to  place 
him  in  a  position  to  continue  his  education 
himself  in  the  most  useful  manner  possible. 
If  a  student  could  map  out  his  future  with  any 
degree  of  certainty,  he  would  be  able — in 
consultation  with  the  various  professors — to 
decide  upon  the  curriculum  which  would 
include  the  subjects  with  which  he  intended  to 
occupy  himself  in  after-life,  and  he  would  also 
be  able  to  decide  how  far  each  oi  these  subjects 
should  be  usefully  pursued  while  m  the  training 
institution.  Unfortunately,  with  comparatively 
few  exceptions,  it  is  not  possible  for  an  engi- 
neering student  to  foresee  in  what  particular' 
branch  of  engineering  his  energies  will  in  the 
future  be  exerted,  and  consequently  the  engi- 
neering curriculum  in  most  technical  colleges 
is  drawn  up  with  a  view  to  do  the  greatest 
good  to  the  greatest  number.  The  course  of 
study  is  suggested  by  the  professors  in  con- 
sultation, no  doubt,  with  manulacturers,  em- 
ployers and  others,  but  the  very  endeavour  to 
include  in  the  curriculum  the  treatment  of  a 
sufficiently  varied  number  of  subjects  to  give 
the  average  man  a  good  average  send-off,  as  it 
were,  on  his  leaving  college,  threatens  to  defeat 
its  object  by  embracing  too  wide  a  fieldj 
and  by  carr>ing  the  treatment  of  the  various] 
subjects  up  to  too  high  a  plane. 

I  think  it  is  possible  that  something  of  this 
sort  may  have  been  in  Dr.  Mullineaux  Walmsley's 
mind  when  he  wrote  the  following  words  on 
page  23  of  his  paper.  He  says,  "  Another  class, 
from  which  the  engineering  colleges  of  America 
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^w  quite  an  apfwectatble  propdrtkHi  of  their 
strengtii  in  earae^f  and  capable  students,  is 
taiT^iSTiri:!  '  r  ti^se  who,  not  having  been  able 
lasury  of  a  college  training  in 
^^ve  aoqiiincd.by  <iint  of  hard  work 
v&^sMot^  or  by  some  stroke  of  good 
ur  Bibmtance,  stifficieot  capital  or 
to  fs^ble  them  to  face  a  four  ^-ears* 
"^^otk;^  cxMBse,  and  thus  to  complete  a  training 
whack  «r2S^  pc^mitnrdy  interrupted  earlier  in 
Uc.  It  li  fiot  too  much  to  say  that  these  men, 
^3th  th^ar  practical  experience  of  life  and  its 
drvT^f"!^  ionn  a  very  important  background 
to  like  mbokt  student  class  of  the  colleges.  From 
ft^e  naatsdt^es  of  their  previous  practical 
trafTTig  It  ioQows  thai  they  are  men  endowed 
mlii  mi  and  pcfseverance.  who,  having  come 
to  cfme^  vith  a  wefl^d^ned  purpose^  do 
pat  mia^  lo  allow  any  obstacles  to  interfere 
friA  dheir  aim.  and  thus  they  form  a  valuable 
Ty^^tf-yf  mad  which  the  more  earnest  work  of 
Ti^iliifioo  gathers." 
.  :jts^  caa  be  no  doubt  whatsoever  that  if  a 
mam  b^  a  ddbiite  idea  of  the  particular  course 
of  stedy  which  he  should  pursue  tn  order  to  fit 
Mnadi  lor  the  carrying  out  of  duties  which 
ht  can  dearly  see  and  define,  he  will  leam 
BWie  that  wfll  be  of  use  to  him  in  a  week  than 
a  smdeittegqally  endowed  inteUectually  would 
kam  m  a  year  m  the  process  of  pumping 
ffsktal  miomztkm  isto  himself — or  having  it 
pumped  EQ  for  him. 

In  the  discussion  which  followed  I>r. 
Walaifile3r's  paper.  Sir.  Cooper  adverted  to  the 
significant  fact  that  no  emploj'er  had  taken 
part  ia  the  discussion.  It  wcmld  certainly  have 
been  very  interesting,  and  I  think  important, 
to  hare  had  the  views  of  those  who  have  em- 
ployed e&giiieers  turned  out  by  the  training 
totitatioas  as  to  their  general  efficiency  and 
valoe.  In  l^ct^  it  is  only  in  consultation  with 
those  mho  have  to  put  the  finished  product  to 
practical  use  that  useful  information  can  be 
obtained  m  modifying  or  altering  the  courses 
of  Utidy  laid  down  for  engineering  students  at 
the  vartOEB  technical  and  other  colleges,  and, 
indeed,  it  h  to  be  hoped  that  a  conference 
between  pfolessofs  and  employers  will  be 
arranged  to  discuss  the  v^ery  important  question 
suggested  by  Dr.  Walmsley's  paper,  namely, 
whether  it  is  reaHy  necessary  for  us  to  spend  the 
enormous  sums  in  the  equifiment  and  main* 
tenance  of  technical  institutions  in  thts  country 
that  have  been  spent  m  America,  Germany 
and  elsewhere  in  Europe  in  order  to  maintain 
the  same  standard  of  mechanical  efficiency  for 
English  engineering  students  as,  it  is  aUeged, 
is  to  be  foujid  on  the  Continent  and  in  America* 


I  enjoy  the  privilege  of  having  obtained  my 
theoretic^  tr^yiaiing  nnder  one  of  tke  nnst 
able  and  practical  professors  of  enftinfiriBg  of 


recoit  tmaes,  namely,  Dr-  Alex.  Bw  W.  Kenaedy. 
It  is  not  too  much  to  say  that  some  tw«nry-twc» 
years  ago  the  engineering  laboratory  at  Uni- 
versity College,  London,  was  better  equipped 
than  tJiat  of  any  other  institution  in  th^cocmtri. 
and  that  it  is  mainly  due  to  Dr.  Kennedv^ 
untiring  efforts  that  the  value  of  a  pniperL\- 
equipped  engineediig  laboratory  as  an  adlvnct 
to  the  tbectetical  training  u>  be  g^h?cn  to 
engineers  became  recognised  tlnouglioct  the 
countr>%  and.  I  venture  to  say.  thronghost 
America.  Although  Dr.  Kennedy  was  vt^ 
much  hampered  in  the  equipment  ol  h& 
laboratory-  by  the  smallness  of  the  hmds  tkit 
the  authorities  of  University  College  |daced  at 
his  disposal,  I  am  inclined  to  think  thnt  the 
l'niversit\'  Collie  laboratory-  of  those  dajs 
possessed  all  the  necessary-  tools  and  equipmcnl 
for  giving  the  students  a  very  good  in^lii 
into  the  practical  detail  of  their  tbeocetx^ 
studies,  and^  I  venture  to  thinks  that  that  is 
as  far  as  the  practical  training  m  an  engineerxi^ 
laboratory  ought  to  go.  It  is  most  interestiQg 
to  read  Dr.  Walmsley's  accounts  of  the  eqn^i- 
ment  of  the  transatlantic  oigineering  schools 
which  he  has  \4^ted — take  for  instance,  hii 
description  on  pages  q  to  12  of  the  equifvaent 
of  the  engineering  department  of  the  ConMl 
Institution*  But  on  reflection  one  cannot  be^ 
realising  that  all  the  functions  of  the  vaiioos 
machines  and  apparatus  in  a  laboratory  d  this 
description  are  pre-arranged,  and  as  the  maciripfs 
themselves  are,  in  a  sense,  kept  under  a  ^aas 
case  at  60^  F,,  the  same  resolts  invariably 
follow  the  same  causes,  which,  althooigh  a 
strictly  accurate  philosophical  axiom^  does  not 
somehow  seem  to  be  borne  out  when  one  gels 
dowTi  to  practical  work  with  machines  outside 
of  the  engineering  laboratory. 

I  cannot  help  thinking  that  the  tendency  of 
excessive  elaboration  in  the  equiptneat  ot 
technical  schools  is  to  form  the  idea  in  the 
student's  mind  that  success  in  his  future  work 
as  an  engineer  \'vill  be  largely  a  matter  of  applyin|; 
formulae,  whereas  the  object  of  an  aigineermg 
student's  training  should  be  to  instil  into  his 
mind  correct  fundamental  principles,  to  devetep 
the  habit  of  accurate  observation,  quick  discern- 
ment and  rapid  deduction.  To  teach  him  to 
be  alwa>^  alert,  alwa\'s  ready  to  Veaxn,  alwiys 
inquiring  into  the  reasons  of  any  apparent 
discrepancy  between  cause  andefiect,  and  thus 
to  continuously  develop  that  most  valuable,  in 
fact,  absolutely  essential  characteristic  of  the 
useful  engineer,  namely,  the  tmckMmical  imsHna, 
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Assuming  the  probability  of  raids  by  a  foreign  naval  Pc»wer»  what  are  the  best  preparations  to 
repel  them  so  far  as  the  constrdction,  armament  and  organisation  of  our  coast  defences  are 
concerned.  The  question  h  one  that  has  been  freely  discussed  of  late  both  in  connection  with 
events  in  the  Far  East  and  also  by  those  who  think  that  our  coast  defences  are  capable  of  great 
improvement.  The  following  extract?*  from  an  essay  contributed  to  the  '*  Journal  ot  the  Tniled 
States  Artiller>%"  refer  pri manly  to  the  American  seaboard,  but  also  include  much  that  is  applicable 
to  the  coast  defences  of  the  British  Empire.  We  therefore  consider  them  of  suflicient  importance 
to  be  dealt  with  practically  in  ixtetisti.—ED, 


IN  the  following  article  we  assume  the  probability 
of  raids  by  a  foreign  naval  power.  Most  people 
a^ee  ttiat  torpedo-boat  attacks  are  likely  to  take 
place  during  the  earliest  stages  of  a  war.  and  even 
in  some  ca^es  before  war  is  officially  declared*  At 
ttiis  period  it  is  probable  that  the  reserve  ships  would 
be  mobdising  and  squadrons  collecting  and  preparing 
for  sea,  and  the  moral  result  of  a  successful  raitl  would 
be  very  great.  An  energetic  enemy  would  spare  nu 
trouble  in  carrying  it  out,  and  would  not  hesitate  to 
sacrifice  a  few  torpedo-boats  when  even  one  getting 
through  the  defences  might  do  incalculable  harm. 

The  different  classes  of  coa-st  defences  and  the  form 
of  raid  to  wliieh  each  is  most  liable  can  be  summarised 
as  follows  : — 

Class  of  defences. 
Fortresses  at  home 


Fortresses    and    coaling 
stations  abroad. 


Harbours    of    refuge 
home. 


at 


Most  probable  form  of  raid. 
By  torpedo-boats. 
f  By  torpedo-boats  {jf  within 
j  reach  of  an  enemy's  port). 
'  By  strong  force,  if  com- 
j  mand  of  sea  temporarily 
[      lost. 

i  By  cruisers  or  torpedo-boats 
■  and  pinnaces  carried  by 
(      cruisers. 


As  each  port  should  be  so  armed  and  organised  as 
to  be  best  prepared  to  meet  the  most  probable  attack, 
it  will  be  convenient  to  discuss  each  separately  and 
in  the  above  order. 


FORTRESSES    AT   HOME. 

DEFENCE    AQAINST    TORPEDO-SOAT    RAIDS* 

In  order  to  divorce  our  thoughts  from  preconceived 
notions  and  existing  works,  it  will  be  well»  for  the  sake 
of  discussion,  to  take  an  ideal  case  of  a  harbour  with  a 
narrow^  entrance  to  be  defended  against  this  class  of 
attack,  and  to  examine  the  various  means  of  defence 
wliich  might  be  available,  and  the  most  suitable 
organisation.  We  may  then  be  better  able  to  see  in 
what  way  existing  works  and  schemes  of  defence  might 
be  improved. 

BOOM  a, 

A  boom  or  obstruction  of  some  kind  across  the 
cbaimel  is  essential  if  we  are  to  be  at  all  sure  of  pre- 
venting torpedo- t>oats  getting  through. 

No  matter  how  good  the  gun  defence  and  the 
lighting  arrangements,  if  the  boats  only  attack  in 
sufiicient  numbers  some  are  certain  to  get  past,  and, 
if  unimpeded,  could  run  clear  into  the  harbour. 

It  scarcely  comes  into  the  subject  of  this  article  to 
discuss  the  various  forms  of  booms,  but  the  ones  now 
in   use  stiould,   we   thmk,   be  quite  good  enough  to 


achieve   their  purpose  of    at   all  events   impeding  or 
delaying  torpedo  boats. 

The  position  of  the  boom  necessarily  affects  the 
position  of  the  guns  and  lights,  and  though  it  would 
usually  be  placed  at  the  narrowest  part  of  the  entrance, 
other  considerations  might  make  it  necessary^  to  put  it 
elsewhere  and  to  employ  a  longer  boom,  or  narrow  the 
channel  by  breakwaters  or  the  erection  of  "  dolphins/* 
permanently  closing  part  of  the  shallower  waters. 

MIMES. 

Mines  are  not  as  a  rule  employed  in  defence  against 
torpedO'boats,  they  have  other  and  more  important 
work  to  do  in  acting  as  a  deterrent  to  the  attack  of 
larger  ships,  and  should  not  be  fired  on  the  chance  of 
sinking  such  a  small  and  fast  moving  target  as  a 
torpedo-boat,  thus  leaving  a  blank  in  the  mine  field. 
But  there  is  one  contingency  which  we  must  keep  in 
view  and  which  may  make  the  emplo\Tnent  of  mines 
ID  narrow  \vaters  very  necessary  in  the  near  future, 
and  that  is  the  possibility  of  being  attacked  by  sub- 
marine torpedo- tjoats.  Such  an  attack  could  not  be 
repelled  by  gun  tire,  a  boom,  unless  spjecially  con- 
structed, would  be  of  little  use  in  preventing  their 
entering  a  harbour,  and  mines  may  prove  to  be  the 
best  weapon  of  defence  against  them. 

ELECTttIC  LICIHT8, 

The  arrangement  of  the  electric  lights  is  one  of  the 
most  important  factors  in  a  successful  defence  and 
one  of  the  most  difficult  to  decide  upon.  The  present 
recognised  method  is  to  have  an  illuminated  area  in 
front  of  the  boom,  and  advanced  lights  termed  "  sentry 
beams"  and  **  searctdights  "  through  which  boats 
must  pass  before  they  reach  the  narrower  waters  near 
the  boom.  All  things  considered,  this  appears  the 
best  arrangement,  as  timely  w*arning  of  the  approach 
of  boats  can  be  given,  and  they  come  under  close  range 
hre  as  soon  as  they  enter  the  illuminated  area. 

The  scheme  so  often  adopted  of  having  guns  and 
lights  on  t>oth  sides  of  the  channel  is,  however,  not 
always  satisfactory,  though  sometimes  necessary 
owing  to  the  breadth  of  the  entrance. 

In  the  ideal  case  under  consideration,  it  would  be 
better  to  keep  all  the  lights  as  far  as  possible  on  one 
side,  thus  giving  a  complete  belt  of  light  in  front  of  the 
boom  without  any  of  the  beams  crossing  each  other. 
The  most  advanced  of  these  beams  should  be  able  to 
light  up  the  water  close  to  the  shore  to  prevent  any 
chance  of  *'  creeping/*  and  if  it  were  found  that  the 
lights  would  not  illuminate  the  far  shore  sufficiently 
clearly,  a  beam  might  be  placed  as  shown  by  dotted 
lines  in  the  sketch. on  page  324,  to  light  upthatside 
of  the  entrance. 

The  beam  nearest  the  boom  should  be  capable  of 
being  turned  upon  it,  to  hght  it  up  in  case  of  an  attempt 
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should  be  their  normal  position,  which  will  give  accuracy 
with  autO'Sights  up  to  about  i  ,600  yards. 

The  high  siting  of  guQs  may  sometimes  give  what  is 
called  "  dead  water,"  upon  which  they  cannot  be 
depressed  if  the  banks  are  steep  and  deep  water  comes 
cloise  to  the  shore.  In  such  a  case  it  will  be  necessary 
to  have  one  group  close  to  the  water*s  edge  for  the 
special  purpose  of  covering  this  "  dead  water  '*  area 
and  preventing  "  creeping  '*  by  torpedo-boats. 

As  the  batteries  are  not  intended  to  withstand  a 
a  heavy  lire,  they  will  not  require  any  great  amount  of 
protection,  and  as  they  will  he  used  chiefly  at  night, 
they  should  be  of  very  simple  construction.  There 
should  be  no  lifts  from  the  magazines  to  the  gun  floor, 
and  steps  should  be  avoided  as  much  as  possible - 
Ample  recesses  should  be  built  around  the  emplice- 
tnents  to  hold  all  the  ammunition  likely  to  be  required 
in  action.  Special  attention  should  be  paid  to  the 
sleeping  accommodation  for  the  detachments,  as  if  they 
do  not  get  good  rest  during  the  day  they  cannot  be  alert 
and  up  to  the  strain  of  continuous  night  work.  There 
should  also  be  small  shelters  by  each  gun,  so  that  a  few 
men  may  always  be  in  readiness  to  open  fire  the 
moment  the  alarm  is  given. 

All  batteries  should  have  a  shght  infantry  parapet 
in  rear  and  should  be  entirely  surrounded  by  an 
unclimbahle  fence  to  prevent  any  chance  of  their  being 
rushed.  If  commanded  by  high  ground  within  about 
1,800  yards  which  might  be  occupied  by  a  landing  party, 
they  should  have  a  parados  or  a  high  wooden  palisade 
to  screen  the  detachments  from  rifle  bullets.  They 
should,  also,  if  necessary,  be  made  with  a  strong 
traverse  on  the  sea  flank,  to  protect  them  from  enfilade 
fire  by  a  ship  as^iisting  the  torpedo-boats*  This 
traverse  would  also,  to  a  certain  extent,  prevent 
'*  blast  "from  interfering  with  other  groups. 

ORQANI6ATION. 

As  a  torpedo-boat  raid  is  the  one  we  must  be  beat 
prepared  to  meet,  and  as  it  may  take  place  before 
mobiUsation  has  been  completed,  it  is  important  that 
everything  should  be  done  in  peace  time  to  keep  the 
defence  ready  for  immediate  action. 

To  obtain  absolute  efiiciency,  the  defence  against 
torpedo-boats  should  be  considered  quite  separately 
in  ail  general  schemes  of  defence.  All  the  light  quick- 
firing  guns  and  the  electric  hghts  should  be  controlled 
by  one  otficer,  who  would  organise  the  defence  in  peace 
time,  train  the  men  in  their  work,  and  command  them 
in  war.  He  should  have  under  his  orders  at  peace 
manning,  and  on  war  mobilisation,  not  only  the  R.G.A. 
to  work  the  guns,  and  the  R.E.  to  work  the  hghts, 
but  also  any  infantry  told  off  for  the  special  protection 
of  lights  and  batteries,  and  men  told  off  to  lay  and 
work  the  boom. 

It  is  more  than  probable  that  small  psurties  will  land 
and  attempt  to  destroy  the  lights  or  silence  the  guns  in 
conjunction  with  the  txjat  attack.  The  protection 
of  landing  places,  and  the  action  of  the  infantry  comes 
more  under  the  general  defence  of  the  fortress,  but, 
as,  in  spite  of  all  precautions,  a  few  men  may  creep 
tlirough  unobserved,  the  '*  torpedo-boat  defence  ' 
must  possess  an  independent  organisation  for  its 
own  protection  at  close  quarters.  Here  again  is  an 
advantage  of  having  all  the  guns  and  lights  possible 
on  one  side. 

The  batteries  should  be  able  to  protect  themselves 
by  carbine  or  machine-gun  fire  ;  the  electric  light 
emplacements  and  engine  rooms,  etc.,  should  be  sur* 
rounded  by  parapets  and  unclimbahle  fences,  and  have  a 
small  guard  of  infantry,  and  possibly  Maxim  gutis  if  at 
all  isolated  ;    the  boom  should  be  protected  by  a  small 


work  or  loopholed  wall  at  each  end,  the  men  in  charge 
of  the  boom  being  reinforced,  if  necessary,  by  a  few 
rides  {sec  diagram}. 


FORTRESSES   AND  COALING 
STATIONS   ABROAD* 

These,  if  within  range  of  a  torpedo  boat  raid,  are 
as  liable  to  this  form  of  attack  as  our  home  fortresses, 
and  the  foregoing  remarks  as  regards  the  preparation 
to  meet  it  apply  equally. 

But  they  must  also  be  prepared  for  a  raid  on  a  much 
larger  scale,  especially  the  smaller  and  more  distant 
and  isolated  coahng  stations,  and  should  be  armed  and 
organised  accordingly. 

Mines  and  Brennan  torpedoes  are  likely  to  play  a  very 
important  part  in  the  defence  and  in  preventing  ships 
coming  in  to  close  range,  but  space  does  not  allow  a 
discussion  of  their  merits  as  we  are  in  thib  essay  more 
particularly  concerned  with  the  artillery  defence, 

■LKOTRIO   LIOHT&. 

These  must,  of  course,  be  established  for  the  pro- 
tection of  all  defended  harbours  at  night,  whether  the 
harbour  be  exposed  to  a  regular  torpedo-boat  raid  or 
not,  as  an  enemy  may  send  in  boats  and  pinnaces 
during  dark  to  reconnoitre,  to  countermine,  or  for 
other  purposes. 

The  general  remarks  on  the  placing  of  hghts  already 
under  the  heading  "  Fortresses  at  Home"  hold  good, 
except  that  instead  of  having  a  lighted  area  in  front 
of  a  boom,  the  inner  Hghts  would  be  arranged  to  hght 
up  the  mine  fields. 

The  outer  searchlights  would  have  an  important 
work  to  do  in  preventing  an  enemy's  ship  getting  in 
close  to  the  works  unobserved,  for,  although  it  is 
agreed  by  most  authorities  that  ships  are  unhkely 
to  attack  at  night,  it  is  nevertheless  extremely  probable 
that  they  will  make  use  of  the  darkness  to  get  In  as 
near  as  possible,  in  order  to  open  lire  on  the  batteries 
at  close  range  at  dawn,  instead  of  steaming  in,  in 
broad  dayhght,  exposed  for  8,000  yards  or  so  to  a  far 
more  accurate  fire  than  any  they  can  return. 

Existing  hghts  would  appear  unequal  to  lighting  up 
even  large  vessels  at  anything  over  2.000  to  3,000 
yards  except  under  very  favourable  conditions  and 
it  may.  in  some  cases,  be  found  advantageous  to  send 
out  vessels  utted  with  searchhghts  to  assist  the 
defenders  in  discovering  the  approach  of  ships. 

OlfNtt. 

We  do  not  require  many  guns  in  coast  batteries, 
but  what  we  have  should  b^  the  very  best  and  highest 
velocity  available.  Modem  ships  are  very 
strongly  armoured,  and  unless  we  can  penetrate  their 
armour  we  cannot  effectually  cripple  them,  although 
by  a  rapid  fire  at  the  upper  structures  we  may  make 
them  draw  off. 

Quick  firing  is  very  important,  especially  with  the 
lighter  guns,  which  may  liave  but  a  small  and  fast 
moving  target  exposed  for  a  very  short  time,  or  may  be 
opposed  to  the  lighter  guns  of  ships  at  close  range, 
when  speed  in  firing  will  be  essential. 

With  the  heavier  guns,  a  rapid  rate  of  fire  may  also 
be  necessary.  It  is  the  opinion  of  many  naval  officers 
that  if  ships  engage  forts,  they  will  attempt  to  steam 
in  at  full  speed  to  close  range  and  then  anchor,  when 
the  larger  number  of  Ughter  guns  they  carry,  and  their 
better  armour  protection,  may  give  them  an  advantage 
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over  the  open  shore  batteries,  which  will  be  over- 
whelmed by  a  superior  volume  of  rapid  fire. 

It  may  therefore  be  imperative  for  batteries  to  try 
and  stop  ships  before  they  can  get  to  close  range,  and 
fire  will  have  to  be  opened  at  about  10,000  yards  and 
gradually  increased  in  rapidity  as  the  range  shortens 
and  accurate  laying  with  auto-sights,  with  which 
presumably  all  modem  guns  will  be  fitted,  becomes 
possible. 

To  enable  an  accurate  fire  to  be  opened  at  these 
extreme  ranges  the  guns  must  have  a  lugh  initial 
velocity. 

The  projectiles  from  the  heaviest  guns  should  be 
capable  of  penetrating  the  belt  armour  of  modem 
vessels  at,  at  least,  2,000  yards,  and  those  from  medium 
guns  should  be  able  to  pierce  the  armour  of,  and  destroy, 
the  secondary  armament. 

WORKS. 

The  introduction  of  high  velocity  guns  and  high 
explosive  shells  on  ships  seeded  the  doom  of  the  elaborate 
granite  forts,  tightly  packed  with  muzzle  loaders, 
which  figured  so  prominently  in  our  coast  defences, 
and  the  tendency  now  is  to  keep  to  works  of  simple 
trace,  made  as  Inconspicuous  as  possible,  and  armed 
with  a  few  good  guns. 

Owing  to  the  long  range  now  obtainable  from 
guns,  the  batteries  need  no  longer  be  kept  close  to  the 
water's  edge,  but  can,  if  necessary,  be  withdrawn 
and  placed  on  higher  ground. 

The  adoption  of  automatic  sights  has  made  it 
important  that  guns  should  be  mounted  as  much 
above  the  sea  as  possible,  and  where  no  high  ground 
is  available,  an  artificial  mound  is  raised,  or  the  old 
forts  are  made  use  of  ais  a  substructure  on  the  top  of 
which  modem  ordnance  can  be  placed. 

Besides  the  greater  accuracy  in  laying,  range- 
finding,  and  observation,  obtainable  from  high  sites, 
they  possess  every  advantage  for  the  heavier  guns ; 
these  become  less  liable  to  be  hit  by  an  enemy's  pro- 
jectiles, as  ships  cannot  come  in  to  very  close  range  or 
their  shell  would  pass  over  the  batteries  without  doing 
damage,  and  at  long  range  their  fire  is  not  likely  to 
be  very  effective. 

At  any  but  very  close  ranges,  coast  defence  guns 
possess  an  enormous  advantage  over  ships,  owing 
to  their  firing  from  a  stable  platform. 

The  latest  works  built  afford,  for  the  most  part, 
good  protection  to  the  guns  and  detachments,  but 
we  still  do  not  appear  to  recognise  the  importance  of 
protecting  the  executive  officers  and  the  communi- 
cations. One  sometimes  sees  the  battery  commander, 
and  his  range-finders  with  practically  no  cover  at  all, 
telephone  wires  exposed,  and  dials  in  the  open  where 
they  could  not  remain  five  minutes  under  fire. 

C>n  board  ship  the  executive  officer  is  in  an  armoured 
conning  tower,  sometimes  as  strongly  armoured 
as  any  part  of  the  ship,  his  means  of  communication 
are  close  by  him,  and  the  wires,  etc.,  are  led  away 
in  armoured  tubes. 

Are  not  these  precautions  equally  necessary  on  shore  ? 
Although  the  B.C.  and  his  staff  are  nowadays  no 
longer  so  indispensable  as  heretofore,  and  the  guns 
can,  if  necessary,  be  fought  just  as  well  without  them 
at  close  range,  the  effective  direction  of  fire  in  the  pre- 
liminary stages  of  an  engagement  still  depends  entirely 
upon  them,  and  as  long  as  they  are  found  to  be  neces- 
sary they  should  be  protected. 

We  therefore  think  that  the  B.C.'s  post  should 
consist  of  an  armoured  emplacement  or  cupola  placed 
in  the  most  commanding  position  in  rear  of  the  centre 
of  his  guns,  where  he  could  see  what  was  going  on. 


observe  his  fire  and  pass  his  orders  without  delay. 
His  D.R.F.  instmments  should  be  close  by  him,  as 
it  is  no  longer  necessary  to  place  them  on  the  flanks, 
owing  to  the  introduction  of  smokeless  powder;  the 
instruments  themselves  should  be  of  an  "  overhead 
type,  in  order  that  they  and  the  detachment  working 
them  may  be  safe.  All  telephone  wires,  speaking 
tubes,  etc.,  should  run  direct  into  and  from  the  B.C.'s 
post,  and  when  not  buried  at  least  a  yard  deep  should 
be  carried  in  steel  pipes  ;  all  range  indicator  dials  of  the 
present  clock-faced  pattern  and  "  figiires "  should 
be  relegated  to  the  scrap  heap,  and  reliable  electric 
range  dials  and  order  dials  introduced,  so  that  the 
whole  of  the  communications  may  be  under  cover. 

Another  point  requiring  consideration  when  con- 
structing new  works,  is  the  nature  of  ground  used 
on  the  outer  slopes.  This,  if  of  a  crumbly  nature, 
causes  clouds  of  dust  to  obscure  the  view  of  the  guns 
even  at  peace  practice,  and  when  thrown  about  by 
the  bursting  of  an  enemy's  high  explosive  shell,  might 
make  it  quite  impossible  to  carry  on  direct  fire  at 
all ;  if  shingly,  it  may  make  things  quite  uncomfort- 
able for  the  gun  numbers  in  action,  though  this  would 
be  the  lesser  of  the  two  evils.  A  heavy  soil  well  bound 
together  by  sur^ce  roots  or  grass  would  appear  the 
most  suitable  for  the  purpose,  but  would  rarely  be 
available   at   foreign  stations. 

The  drill  book  recognises  that  at  close  range,  owing 
to  dust  and  smoke  from  the  enemy's  bursting  shell, 
it  may  be  impossible  to  lay  the  guns  over  the  sights, 
and  to  meet  this  eventuahty  it  has  been  found  necessary 
to  retain  position  finders,  placed  some  distance  away 
from  the  batteries,  so  that  the  guns  may  be  fought 
by  Case  III.  from  under  cover.  The  ceUs  for  these 
instruments  will  require  very  careful  screening,  more 
so  than  is  sometimes  the  case  at  present,  in  order  that 
an  enemy  may  be  unable  to  ascertain  their  position 
even  at  a  short  distance,  as  otherwise  he  will  no  doubt 
do  what  he  can  to  render  them  untenable. 

The  ammunition  supply  to  guns  is  a  very  important 
detail  to  attend  to.  It  is  pretty  well  recognised  that 
it  would,  in  these  days  of  rapid  fire,  be  inadvisable  to 
attempt  to  supply  guns  in  action  direct  from  the 
magazines  by  hfts.  but  that  all  the  ammunition  Ukely 
to  be  required  vn]l  have  to  be  previously  brought 
up  and  placed  handy  in  recesses  near  the  guns.  It  is 
therefore  necessary  that  these  recesses  should  afford 
ample  room  for  the  storage  of  a  plentiful  supply,  be 
easily  get-at-able,  and  be  well  protected  from  an 
enemy's  fire. 

Batteries  should  be  well  defended  on  the  land 
side,  for  whatever  the  action  of  the  ships,  there  can 
be  no  doubt  that  if  the  destruction  or  capture  of  the 
works  is  aimed  at,  landing  parties  will  play  a  very 
prominent  part,  and  their  success  or  failure  will  probably 
decide  the  ultimate  result  of  the  rdid.  Every  battery 
should  be  a  self-contained  fortress,  if  at  all  isolated, 
and  its  safety  should  not  depend  entirely  upon  the 
advanced  infantry ;  it  should  have  a  good  infemtry 
parapet,  be  surrounded  by  uncUmbable  fences,  en- 
tanglements, abattis,  and  other  obstacles,  have  a  clear 
field  of  fire,  defiladed  by  a  parados  or  by  traverses 
if  the  interior  or  the  guns  can  be  commanded  by  high 
ground,  and  in  fact  be  made  as  impregnable  as  modem 
lortification  can  make  it. 

ORQANI8ATION. 

The  reduction  of  the  number  and  types  of  guns 
used,  and  the  introduction  of  auto-sights  will  very 
greatly  affect  the  organisation  for  defence. 

This  must  be  as  simple  as  possible  and  the  main 
object    kept    in    view    must    be    decentralisation   of 


responsibility  and  the  encourage  meat  of  individual 
initiative. 

There  must  be  one  supreme  head  of  the  defences 
on  both  the  sea  and  land  fronts,  bat  section  com- 
manders and  fire  commanders  should  be  reduced  to  a 
minimum,  and  battery  and  gun  group  commanders 
should  be  prepared  to  act  upon  their  own  responsibility 
without  waiting  for  orders  from  higher  authority, 
for,  under  modern  conditions,  there  will  be  little  time 
to  spare  between  the  sighting  of  an  enemy  and  the 
opening  of  fire.  All  orders  as  to  selection  of  targets 
and  distribution  of  fire  should  be  arranged  in  peace 
iixne.and  frequently  rehearsed,  so  that  when  the  attack 
takes  place  each  individual  may  understand  exactly 
what  is  required  of  him  and  act  v^ithout  hesitation. 

In  any  case  the  higher  commands  must  gradually 
become  of  less  imjx>rtance  as  ships  approach  the 
batteries,  until,  when  these  are  within  effective  auto- 
sight  range,  we  may  expect  to  find  each  gun  acting 
independently  and  correcting  its  own  lire.  It  is 
absohilely  imp^^^issible  for  a  B.C.  t)r  G.G.C.  to  make 
liimseU  heard,  or  to  pass  orders,  if  three  or  four  quick- 
tiring  guns  are  hring  with  any  rapithty,  and  it  is  to  be 
hoped  that  this  may  before  long  be  recognised  by  our 
drill  books,  and  that  our  men  may  be  trained  in  the 
observation  and  correction  of  tire  of  each  gun  by 
its  gun  captain  and  layer  w^henever  anto-sights  are  used. 
This  system  has  already  been  tried  at  practice  and 
lound  to  work  very  well ;  it  will,  however,  entail  a 
much  higher  standard  of  intelligence  on  the  part  of 
our  NX.O.'s  and  men,  more  care  in  the  selection 
of  gim-layers,  and  a  thorough  knowledge  of  the  guns 
and  mounting  in  use. 

GUNNERS. 

Gunners  should  be  given  that  work  for  wliich  they 
are  best  suitetl  physically.  Quick-tiring  gun  drill 
requires  men  with  a  i^uick,  active  physitjue.  not  neces- 
sarily big  men,  but  hard,  wiry  men  of  middle  weight, 
who  can  move  quickly  and  can  last.  Fat  and  clumsy 
men  are  utterly  out  of  place.  Selection  of  men  of 
suitable  physique  has  much  to  do  with  the  main- 
tenance of  a  high  rate  of  fire. 

When  gunners  are  first  called  upon  to  defeat  an 
enemy's  raid,  with  the  alternative,  in  the  event  of 
failure,  ol  perhaps  miUions  of  dollars  worth  of  materiel 
iost  to  the  nation,  the  all  important  man  will  be  the 
"^andayer.  He  will  be  at  his  gun  waiting,  see  a  torpedo 
vessel  enter  the  beam  perhaps  at  over  20  knots  an 
hour,  and  liave  to  stop  that  boat  while  it  is  under  his 
&re,  perhaps  for  one  or  two  minutes  only,  if  that  in 
some  cases.  What  conditions  can  be  more  calculated 
to  upset  a  man's  nerves,  to  make  him  in  fact  lay  his 
gun  less  accurately  than  usual  ?  Some  men  have  a 
natural  genius  for  gun  laying,  are  always  sure  of 
themseives,  liave  a  marvellous  control  over  elevating 
and  traversing  numbers,  and  always  keep  cool.  We 
see  it  in  the  tests  to  which  we  put  them  in  peace  time, 
when  they  consistently  lay  a  gun  accurately  in  about 
half  the  time  the  average  layer  takes.  Yet  we  let 
these  men  go  when  their  time  is  up.  We  make  no 
more  effort  to  retain  them  than  any  ordinary  man. 

Even,'  gun  has  its  own  peculiarities,  and  it  is  just 
as  necessary  for  a  detachment  to  know  their  gun  as  for 
a  sportsman  to  know  his,  or  an  infantryman  his  rifle. 


As  at  stations  abroad>  tlie  men  required  to  work 
the  gims  are.  or  ought  to  be,  always  on  the  spot, 
it  could  be  easily  arranged  to  have  a  numlwr  of  them 
told  off  to  each  gun  and  to  gel  them  to  lo<>k  upon  it 
as  their  own  particular  weapon,  much  as  is  done  on 
board  ship;  they  should  be  responsible  for  keeping 
it  cleaned  and  in  wurking  order,  for  mounting  and 
dismounting  it  when  necessary,  and  sh€:>u]d  always 
keep  to  it  at  cmll  and  use  it  at  practice  and  in  action. 


HARBOURS  OF   REFUGE. 

The  defence  of  these  calls  for  few  further  remarks. 
Most  of  what  has  already  been  said  under  the  previous 
headings  apphes  to  some  extent  in  this  case. 

Although  it  will  rarely  be  feasible  or  desirable  to 
close  the  entrance  with  a  boom,  there  must  be  a  good 
proportion  of  light  quick-tiring  guns  in  the  armament, 
and  electric  lights  must  be  provided,  in  order  to  prevent 
raids  by  small  boats  during  dark.  The  defence  might 
be  greatly  assisted  by  a  Une  of  anchored  barges  or 
pontoons  carrying  quick-firing  guns,  if  the  entrance 
is  at  all  broad,  an  illuminated  area  l>eing  estabUshed 
just  in  front  of  these,  but  any  form  of  floating  defence 
should  be  avoided  if  possible  as  it  is  hkely  to  interfere 
with  the  freetlom  of  lire  of  the  land  guns. 

If  larger  vessels  attack  they  will  probably  be  cruisers 
or  "  commerce  destroyers,**  and  to  meet  these  an 
armament  of  6-in,  guns  should,  as  a  rule,  be  good 
enough,  with  perliaps  a  few  heavier  guns  to  deal  with 
a  possible  attack  by  armoured  cruisers  or  battle  ships, 
and  keep  them  out  of  tx^mbarding  range  of  the  shipping. 

These  defences  are  not  intended  ti>  stand  a  deter- 
mined attack,  and  there  is  no  necessity  for  overdoing 
their  armament,  but  the  few  guns  provided  must 
be  the  very  best. 

An  attack  by  a  landing  party  being  extremqly 
probable,  as  some  harbours  of  refuge  are  somewhat 
isolated,  and  as  a  large  force  may  tiot  be  available 
for  their  protection,  the  batteries,  while  made  safe 
from  a  sudden  rusli  by  means  of  the  usual  parapet  and 
uncUmbable  fence,  must  be  further  guarded  by  small 
infantry  redoubts  occupying  any  high  ground  within 
range  of  the  rear  of  the  batteries,  and  wliich  might 
be  occupied  by  the  enemy  with  a  Niew  to  keeping  dowTi 
the  fire  of  the  guns  while  the  attack  on  the  shipping 
in  harbour  is  made.  The  landing  places  should  also 
be  guarded  by  small  redoubts,  which  might  with 
advantage  be  provided  with  one  or  two  4 7 -in.  guns 
able  to  fire  shrapnel  shell  at  any  Imals  attempting 
to  land  men. 

No  elatK>rate  organisation  or  chain  of  command 
is  necessary,  as,  if  attacked,  there  will  be  little  doubt 
about  what  to  do  and  how  to  do  it,  provided  definite 
orders  and  instructions  have  been  issued  beforehand. 

The  garrison  should  consist  in  great  [»art  of  local 
Mihtia  and  Volunteers,  who  will  take' a  persf»nal  interest 
in  the  defence  of  their  port  and  homes,  will  know  the 
coast  and  surrounding  country,  and  can  be  trained  in 
peace  at  the  work  they  will  carry  out  in  war,  s^j  that  on 
mobilisation  there  will  lie  no  delay,  and  the  port  wUl 
be  placed  in  an  efficient  state  of  defence  against  raid 
before  the  declaration  of  w^ar. 


FRENCH    ENGINEERING    PROBLEHS. 

B\'    EDWARD   CONNER, 


T^^'EIA'E  niniitliic^ive  ^ifiMd  aiice  deputy  Aimcxad 
preseoiMi  has  irry  ahie  aaad  cjuui|!teLfalwe  ivport 
ufiOQ  tlie  actual  coodbtioMs  oi  oigiBfienEkg  in  France* 
as  compared  witli  t^ait  Sft  otbcr  oo<iiiit[ie&  Dbbeart- 
eoin^  as  tlLi>  di^iraiMsct  wk  ai  tlie  time,  it  «as  eatjrcly 
Iree  tnjoi  exi^isaiiiaoA.  TW  state  oi  cngiiieeEiiig  in 
Ffa&ce  was  shoa  to  be  gteaijr  indeed,  the  caaaeof 
tiK  ptwailn^  ttdttslsBl  depvoasiaa  beiog  attzibtited 
t^ftlv  to  vrani  «!  dyful  wfcat^  raqvxed  to  csarj  «m 
ntodem  imfviyiMJUMiotiv,  sud  psrtfr  lo  ilie  layc^  of 
CBevgjr  depL^ed  br  fais  oovBtrymoa.  tlhe  majonty  of 
wlam  liad  nort  y«ft  Uecame  oosvinood  of  tbe  imperative- 
nes  of  lookk^  afaesid,  and  «i  %Ti6itia^  od^boiiiins 
coimmes  te^  tbr  fiwpQse  odT  acq8i»Dg  oe«r  ideas. 

It  is  indeed  a  very  §pcat  pitjtliai  esv§iiie«niigFtaEftoe 
lias  ao  Ittlle  denial  «( its  *'*r-^ard.  cad  tlsat  90  many 
ranyjlrwt  asMi  firaciical  mg^estioBs  h^vc  m  wmam 
smen  m  caDaegooacr.  K«l  a  dagr  imanrff  bat  cataali. 
ftvefB.  and  barboors  tbiumglmtt  tbe  ooBBtry  reqaiie 
actfootlunf  ikuK  t:>  cfaeflL  becaaae  Sonnd  iBadequate 
Jot  tbe  conmiaf^al  devctopSBOBt  oi  Ibe  uu— Ui>  As 
cuayNiivd  mtth  tbr  iie|gbboiiD«g  amtnieBtai  states. 
^niaoB  cannot  eiivpr  anni^  irark  dose.  tl»i^  siie  bas 
indiiliBed  in  a  p^^t  deal  €<  patdnradi:.  so  bampered  bas 
aiirbeoD  by  6iiaa«:iaT  dific^tie^ 

'"^  «>-  -Tuise  «il  ao  caigiBeerb^  lo«r  tbroo^  Fiance, 
^  -  aesBi  Uf  CM  «p  beve.  tbcre.  and  rwtsf- 

r.  -.  besia  wxtii«  tte  nortbem  sectioo,  «bkb  is, 

.tnciiseG,  a  WTT  uapcataiit  arteav,  odae  is  Mupiaed  to 
foit^  l^ia-  t^^^  n^tftallatpc  teigioiiof  Easten  Fiance  is 
.17  r^ctod  -watb  tbe  Nortb  Sea  :    in  oitber 

V  vv^akiby  pari  of  France  is  absobitely 

4>^^  Txtwcrp.    How  sczioiis  tbos  Is  Imn 

»i    -     :  ^lew  can  be  easily  inarmed  wbea 

|i  A='  ivpuffCi  LLuti  Ufr  aacoDe  f^j^on  js  eqnaUr  depeadent 
a|wi)  Gcxmaoy  m&  n^gaads  inboMl  tjaasponl  It  wtB  be 
anyly  seen  bov  nnteBt  M  is  for  tbe  Freacb  Govenwent 
Iv  construct  m  qwadkif  as  poasiMr  a  aavi^ble  vay. 
aducb  will  ifaidv  Ffanor  independent  of  tbose  ma^- 
tondiv  States,  and  enafaie  ber  10  umvry  ber  barge 
nmaagnmiMkB  ol  <saals  fran  tbe  Pas-deCabns  to  oiber 
fnns  flif  Eaakaa  Fianoe  tbro«e^  Freacb  tenitoffy.  A 
Iffuject  of  ibb  load  bas  been  under  ooDBdecation  lor 
mm  tban  tnu  yean^;  Ffcncii  political  distorbancea. 
and  nbnoat  moaasant  ihinnii  ol  Gomnmestt,  baire, 
bvnwer.  pnrvent^  tbeadMane  firons  y^^*«^*»""^  nmtszity. 
Tbe  tivocanak  ca  qaestioai^  vbicb  wil,  itis  to  be  boped. 
Ixftoie  a&any  Bkor<'  vcar^  be  nww|iflriii.  arc  tbe  Oners, 
^qimrrtimg  iAmc^rv  taid  tbe  llease.  and  tbe  Canal 
dc  la  Menae,  vbocb  will  be  aiade  to  join  tbe  Escaalt. 
Whtm  tbcae  twu  canals  are  inaagvased  tbe  Fxeocb 
eM^wmftonf  wufSi  vill  bai«  e«enr  canse  to  waiml  j 
r^mgraHn^ate  ttMit  Tbai  tbe  indastnons  inhabitanu 
4if  tl^  Fafr-dr-CalnB.  ad  Noid  df|Mn«fl%  alKndd 
dnpkair  tinpatirare  at  tbe  delay  on  tbe  port  ol  tbe 
diiiilillimm  to  |B\peaif  tbeai  aritb  sncb  outlets  is  only 
■ininnil,  an  «ae  teaan  better  tban  tbey  do  bow  bene- 
Ibcad  and  mdiif  winbif  these  two  bigbways  wiB  pnvve. 
Ijia  n  be  said,  «w  ^aansnf^  tbai  wben  '*""'"^**4.  com- 

lif  Ibe  nbcndr  Oinscmcted  canal  of  S4.  Qnentia,  will 


That  part  of 
^willlse 


way. 


tbr 


witb  tbe  vexations  prDblesn  by  degrees, 
tbe  Loire  sitaaied  between  Kaates  and  ; 
tbe  brst  to  receive  tbe  attcntioa  ol 
Ibat  small  section  to  at  lart } 
alone  be  vortb  its  wea^tt  in  gold,  as  it  ^ 
4Mtfimd^  to  miaor  tiibtitaries.  iaiportant  ta  I 
sncb  as  tbe  IjQir.  la  Sartbe.  and  tbe  Mayone 

PfopotTicaiateiy  speaking,  Bianies  bas  pi^oved 
nio£t  piospeivas  oi  its  ioad  of  late  yeas  to  Fe 
mo  otber  aea-port  baving  bran  aide  to  fvport ; 
in  90  bttle  time.  CMScrtal  staiiiXics  ialoiin  ns  tbnx  its 
tonnage,  from  beiag  554,000  tons  za  thgtk,  mae  to 
i.t^.ooo  tons  in  tbe  smtfe  of  nine  years  afaanat  a 
reooid.  so  far  as  FreacJi  slapping  is  ooncsemed.  Thi^ 
pbeaomeaal  ^nuax^^  was  solely  dne  to  tbe  Maaliiarlinn 
of  tbe  maotinie  canal  innn  La  MartinSce  10  €wwH 
Tbe  nond  of  tbis  onoe  more  ladicates  tbat  tbe  beft  way 

bowtim  smalL  is  to  pave  tbe  way  ia  iilirmrs,  lattbet 
than  wait  vatil  increasing  demands  ol  tiafic  mabe  it 
imperative  to  start  s 
Tber  "     ^ 

of  tndiBljy   wtacb  mvaits 
Tbe   Frencb 

iorward  to  tbe  da3r  wbea  Mazseineswffl  be  3 
its  own  aninst  its  i 


tbat  tbis  cxrnld  easily  be  done;  and  all 

by  ^staWadang  a  direct  < 

and    tbe    Kboae,    wl 

distzict.    Alter  alL  tbe  rivnr  Rbone  is  really  tbe  IA  dr 

lfgw#   or  starting  poinct,  and   %rry  prawd  anr  tbe  local 

itibahtfann  of  tbe  fact-     Cndortanately.  tbe  Gov^s- 

ment  regrets  lor  tbe  paeseat  to  be  onafale  10 1 

a  ltnk»  tiamgb  it  is  ou^aiaod  witb  i 

visaed  as  br  back  a»  \MSk : 

tbeGonaectionoftbeRbaar.rMtbeaaBti(.«n  ite  Laam; 

and  tbe  latter  in  a  sontbonly  diieUinn  tn  '. 

and  C^teL     Otber  plans  mast  wail.    So  ( 

raised  to  tbis,  provided  tbe  Staae  does  not  unftJuoJ-  tbe 

jommg  of  Marseilks  10  tbe  Rbgne — a  pvofect 

anal  be  achievwd  some  day*  it  bavins  T 

dttsmtod  ^  I'HawwTT'ial  neoesaitv^. 

AB  tbe  moaey  that  tbe  Govfmmmtca 

wiBbese^    IGDmas  ate  actsaly  1 
tbe  fa-intipal  sea-ports  oi   tbe  coo 


aense  of  tbe  < 
built,  tosaTi 
tbe  total  cost 
Iraacs.     Tbr ; 
port   II   milii 


aevetali 


g  Havie  ap  to  1 
\  are  lo  be  sp^ 
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ablei 
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Bterest  tbat  wc 
bTlife  spot  in  W 

e  y&aui  imry  to 

>  narigable 


totbelTaley 
aezn  Fnnoe, 


MMmtm^  M  wObng 


'  trembled  **  witb  4 
Tbe 


Sncb   a      large 
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m  tbe  port  oi 
of  at  bmat  lA 
of  liancs.  TTlaibignii  ani  nar.  Cctie.  J 
etc^  will  also  be  oi^erbanfed  in  dan  timi 
r  ipcase. 

Fiaainimi  as  tbese  t-acia^  nntlfs  if 
bavw  been  as  nrjoaaaaicafty  stndmd  ms  poi 
sis  tbat  tbe  State  abarfd  oantim 
[  every  year  ia  onfer  to  ai>vit 
dftciinr  France  k  ^tJl  a  ^cSKimn  pnw 
imJIt  mant  rittitT  Wkrw  tbe  lead  oi  inlai  ni 
cqnai  faoang  nitbbefs^  or  oalipae. 


rOUS    TECHNICAL    INSTITUTIONS. 


1 1 1. — The    Birmingham   University. 


C    ALFRED    SMITH,    B.Sc,   A.M.l.E.E. 

The  fourth  of  a  series  of  articles  describing  prominent  technical  institutions  at  home  and 
abroad.  The  Massachusetts  Institute  of  Technolof^y  wa^  dealt  with  in  the  January  number  of 
Pa<je's  Magazine,  and  in  the  following  issue  Mr.  C  A.  Smith  commenced  the  description  oftlie 
Birmingham  University,  which  is  now  concluded.  The  February  instalment  included  details  of 
the  power  station  ;  in  the  March  issue  the  author  lurn^'d  to  the  foundry  and  forge  and  the  huge 
laboratories  and  workshops  known  as  the  main  buildings.  In  the  present  article  he  discusses  the 
metallurgical,  smelting  and  furnace  section.  For  many  of  the  illustrations  of  the  Birmingham 
University  w^e  are  indebted  to  the  Editorial  Board  of  the  "  University  Engineering  Journal-'* — Ed. 

Part  IIL* 


TMl    METALLURQICAL    SMeLTIflQ    AND    FURNACC 

COMMENCED  a  year  after  the  power  station, 
this  structure  will  now  be  complete   in 
the  course  of  a  few  weeks*  This  building,  w^liich 
is   125  it.  long,  50  ft.  ^vide  and  28  ft,  liigh  to 
the  roof  principles,  is  lighted  at  the  top,  and 
is  well  ventilated  by  a  top  louvre  and  cross 
ventilation*     It    is    divided    into    four    shops. 
the   two  large  ones   teing  each  50  ft.  square, 
and  the  two  smaller  ones  25  ft*  square.     In  the 
former  tlie  dividing  walls  do  not  reach  to  the 
roof  and  a  good  circulation  of  air  is  therefore 
assured*     One  of  the  large  shops  is  exclusively 
for  steel  melting,   the  other  for  treating  ores 
of   gold,    silver,    copper,    lead    and   any   other 
non-ierreous  metals.   For  tlie  steel  melting  there 
is  a  two- ton  new  form  of  Siemen's  regenerative 
furnace,  built  by  Frederick  Siemens,  of  London, 
with    the    necessary    gas    producer,    lift    and 
casting   pit,    the   furnace   being   also   arranged 
for  experimental   work   with  Mond  gas   from 
the  power  station.     There  is  ample  room  lor 
further  appliances  which  will  be  added  later. 
In  the  non-ferreous  smelting  house,  ranged  along 
one  side  of  tlie  room,  tliere  are  a  circular  water 
jacket  cupola  blast  furnace  for  melting  copper 
and  lead  ores,  an  English  cufjellation  furnace, 
a  Brukner  revolving  calciner,  and  a  roasting 
furnace   for  deahng  \vith  various  kinds  of  ores. 
Along  the  other  side  of  this  room  are  placed  the 
storage,   leaching,    and   settling   tanks   and   a 
lead-lined    chlorination     barrel    for    the    wet 
treatment   of   gold   ores.     The   whole   of    this 
apparatus  is  designed  and  suppiied  by  Messrs. 
Fraser    and    Chalmers,    London.     Of   the    two 
small  shops,  one  is  ultimately  to  be  devoted 
exclusively    to    that    new    branch    of    applied 
science  which  is  making  such  rapid  progress- 
electric  smelting — while  the  other  is  to  be  a 
small  experimental  steel  and  brass  foundry  for 
pot  furnace  work.     Foiir  holes  will  be  provided 
in  this  foundry,  two  for  steel  and  two  for  copper 
alloys.     This  portion  of  the  equipment  is  being 
provided  by  the  Morgan  Crucible  Company,  of 
Batteisea,  London.    A  special  feature  of  the 


design  of  this  building  is  an  outside  flue 
4  ft.  6  in.  high,  inside  measure,  w^hich  leads  from 
the  smelting  plant  to  a  stack  which  will  ser\-e  for  1 
ail  the  smelting  work.  It  is  arranged  for  the ' 
collection  of  flue  dust  and  the  recovery  of 
precious  metals  therefrom,  and  is  specially 
constructed  so  that  the  students  mil  be  able 
to  thoroughly  inspect  it,  a  detail  which  is 
seldom  taken  into  consideration  in  ordinary 
work,  but  which  is  very  desirable.  This  buildmg 
is  believed  to  be  a  more  lofty,  better  lighted, 
and  more  complete  and  compact  one  than  at 
present  exists  an^^^here  for  metallurgical  in- 
struction (not  e\^n  excepting  the  great  American 
imiversities).  It  will  be  ready  for  the  students 
by  July  1st  next,  when  it  is  proposed  to  arrange 
a  summer  metallurgical  school  lasting  for  one 
month*  Tliis  section  w^ill  be  used  in  connection 
with  the  regular  teaching  during  the  coming 
session. 

When  facing  the  great  hall,  the  building 
w^hich  is  on  the  left  hand  is  to  be  used  for  mining 
and  metallurg^\  Students  in  either  of  these 
branches  of  applied  science  will  also  do  some 
w^ork  in  the  subject  in  which  they  do  not  intend 
to  specialise,  Kt%,  the  mining  students  will  take 
special  work  in  metallurgy  and  vice  versa. 
The  lower  ground  floor  of  the  T-shaped  portion 
of  the  buOding  is  for  the  mining  department, 
while  the  main  ground  floor  is  for  the  metal- 
lurgical section,  the  professor  in  charge  of  which 
is  a  man  famous  for  his  discovery  of  the  influence 
of  silicon  on  cast-iron — Professor  Thomas 
Turner.  Although  the  general  outlines  are 
decided  upon,  so  rapid  are  the  new  inventions 
in  this  work  that  the  Professor  is  keeping  an 
open  mind  concerning  many  of  the  details, 
and  is  arranging  his  plans  so  that  these  can  be 
changed,  should  he  deem  it  advisable,  when  the 
buildings  are  ready  for  the  equipment.  There 
will  be  separate  and  special  laboratori^  for 
pyrometry;  the  microscopic  examination  of 
metals  :  and  electro-metallurgy — especially  with 
a  view  to  electrolytic  work,  of  which  so  great 
a  quantity  is  done  in  the  district.  There  is  a 
separate  balance  room  which  will  be  large,  airy, 
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and  well  lighted.  At  tlie  end  of  the  T  portion 
of  the  laboratory  is  the  machinery  required  for 
the  preparation  and  samphng  of  metals  and 
ores,  and  also  the  furnace  room  for  dry  assaying 
and  similar  purposes,  so  that  all  the  noise 
and  fumes  are  well  away  from  the  laboratories. 
The  whole  of  the  practical  work  of  this  depart- 
ment is  on  one  lloor,  which  (contrary  to  that 
in  any  of  the  existing  universities  in  America) 
is  above  the  ground.  In  the  past,  cellars  hav^e 
been  invariably  used  out  there  for  housing  those 
'  engaged  in  the  learning  of  this  science.  This 
block  is,  however,  well  lighted  on  three  sides, 
the  windows  commanding  considerable  views 
of  the  university  grounds  and  neighbourhood. 
The  large  elementary  lalxn-atory  is  also  to  be 
provided  with  additional  top  light.  There  will 
be  in  this  block  a  large  museum  extending  round 
the  whole  length  of  the  centre  part  of  the  T 
with  specimens  and  samples.  Professor  Turner 
will  be  able  to  accommodate  hfty  ordinary  and 
I  ten  research  students  in  any  one  year,  and  since 
the  course  extends  over  three  years  this  means 
that  180  students  can  take  the  metallurgical 
course, 

TH£     JMININa    DEFARTMENT, 

In  this  department,  which  has  been  recon- 
structed recently,  and  is  under  the  able  direc- 
tion of  Professor  Kedmayne,  the  instruction 
wll  include  both  l>ranches  of  mining~-coal 
^^ind  metalliferous,  as  well  as  sur\' eying.  The 
vork  done  will  be  of  as  practical  a  nature  as 
'possible.  For  this  purpose  a  model  coal  mine 
is  being  constructed,  co%'ering  nearly  an  acre 
of  ground.  In  this  mine  underground  siur\  ey- 
ing, the  manner  of  connecting  underground  to 
surface  surveys,  the  laws  governing  the  ventila- 
tion of  mines,  and  systems  of  ventilating  and 
modes  of  working  colheries  will  be  taught. 
Method  of  haulage,  operated  by  gravitation  and 
electrical  power,  will  be  in  oi>eration  in  the 
mine.  In  addition  to  this  all  kinds  of  safety 
lamps,  mining  tools,  drilling  and  boring  appa- 
ratus, coal-cutting  machines,  winding  and  haul- 
ing ropes,  coal-tul^s,  etc.,  wdl  be  represented, 
and  wdll  he  in  constant  use  by  the  student  for 
sketching,  handling,  and  ex}x;rimenting  with. 

Although  the  essential  mining  industry  of  the 
Midlands  is  coal  mining,  there  will  be  for  the 
benefit  of  students  from  the  colonies,  or  those 
who  intend  practising  metal-mining,  a  fully 
equipped  metal-mining  laboratory,  one  of 
largest  in  the  world.  This  is  so  designed 
that  all  of  the  processes  of  treatment  of  the 
ore  will  work,  as  in  actual  practice,  by 
gravitation.  For  this  purpose  the  floor  is  built 
on  three  dilferent  levels.     On  the  highest  is  the 


crushing  and  stamping  machinery ;  on  the  inter- 
mediate, siring  and  dressing,  the  settling  pans  and 
leaching  tubs  ;  and  on  the  lowest  the  apparatus 
for  the  mechanical  treatment  of  the  tailings, 
which  include  a  true,  vanner,  a  huddle  and  a 
wiLfley  table. 

The  water,  which  will  be  used  over  and  over 
again,  will  be  kept  at  a  constant  pressure  by 
an  elevated  tank  and  regulators.  This  labor- 
atory will  l>e  capable  of  treating  ores  of  tin, 
copper,  silver  and  gold,  and  some  of  the  minor 
metals.  The  operations  demonstrated  will  be 
those  of  coarse  crushing,  line  crushing,  sizing, 
hydrauhc  classification,  jigging,  slime-washing, 
electro-magnetic  separation  and  Uxiviation. 

The  museum,  a  large  and  spacious  room,  is 
so  situated  that  the  students  will  have  to  pass 
through  it  on  their  way  to  the  draughting  and 
other  classrooms  ;  the  object  aimed  at  being  to 
make  them  familiar  with  the  contents  so  that 
daily  object  lessons  may  be  presented  to  their 
gaze.  It  will  contain,  amongst  other  things, 
large  working  models  of  several  classes  of 
mines,  parts  of  actual  mining  machinery  or 
appliances,  such  as  air- compressing  machinery, 
mining  tools,  blasting  apparatus,  ores,  and  ore 
dressing,  products  from  different  mines  in 
\'arious  countries,  samples  of  coals  and  other 
fuel  from  the  Midlands  and  various  parts  of 
the  world. 

For  plotting  mining  and  other  surveys, 
levellings,  etc.,  and  instruction  in  mining 
drawing  generally,  there  is  a  large  draughting 
room.  In  the  coal-mining  laboratory  many 
op>erations  related  to  coal  mining  will  be  prac- 
tically demonstrated,  as.  for  instance,  the 
working  of  machine  drills,  coal-cutting  machines, 
the  construction  and  testing  of  safety  lamps, 
manner  of  testing  the  safety  of  explosives  in 
gaseous  mixtures  and  coal  dust  on  a  small 
scale,  etc.,  etc.  The  departmental  hbrar^\  when 
completed,  should  form  a  centralising  {x>int  not 
only  for  local  but  world-wide  mining  literature. 

In  the  coal-mining  research  laboratory, 
advanced  students  will  carr\^  on  the  testing 
of  the  relative  values  of  fuel,  etc.  and  other 
research  work.  There  are  also  Iw^o  class  in- 
struction rooms  for  advanced  students,  the  one 
containing  printing  and  photographic  apparatus, 
the  other  the  surveying  instruments  in  use. 

The  heads  of  the  three  great  departments, 
engineering,  mining  and  metallurgy,  are  men 
who  had  already  won  reputations  as  experts  in 
their  own  particular  subjects  before  they  went 
to  Birmingham  ;  it  is  obvious  to  the  most  casual 
obser\Tr  that  they  have  greatly  enhanced  tills 
by  their  unique  record  chronicled  in  these 
articles. 


FOUNDRY  COSTS: 
THEIR    ANALYSIS    AND   REDUCTION. 

By  henry  HESS. 


Mr.  Hess  describes  a  simple  system  ot  plotting  cost  records  and  methods  of  analysis  based  on 
comparison  with  ideal  conditions. — Ed.  


IN  order  to  economically  manage  a  foundry  it  is  neces- 
sary to  know  accurately  the  various  elements  of 
expenditure,  and,  having  these,  to  analyse  properly 
their  relation  to  one  another  and  to  the  product.  The 
manager  is  then  in  a  position  to  check  at  once  any 
rising  tendency  of  the  costs  or  to  bring  about  a  reduction, 
as  the  analysis  points  out  an  opportunity.  No  doubt, 
,  all  of  this  can  be.  has  been,  and  is  being  done  successfully 
to-day  by  many  a  foundryman  to  the  entire  welfare  of 
the  business  without  any  conscious  or  formal  analysis  or 
detail  accounting.  There  are  many  managers  of  the 
old  school  who,  through  personal  experience,  a  high 
order  of  native  talent,  and  close  touch  with  every 
detail,  get  along  without  other  aids.  But  in  these 
days  of  Uurge  and  growing  concerns,  it  is  neither  ad- 
visable nor  safe  to  rely  utterly  on  one  man,  no  matter 
how  capable,  nor  yet  to  the  best  interests  of  all  con- 
cerned to  burden  the  higher  officials  with  the  infinite 
detail  work  needed  to  get  into  sufficiently  close  personal 
touch  with  the  entire  working  routine. 

It  is  quite  possible  so  to  present  the  vital  elements  of 
cost  that  the  managing  head  can  at  once  grasp  all 
salient  features,  see  whether  cost  is  stationary  or  not, 
and  determine  where  effort  must  be  applied  to  check  a 
rise  or  bring  about  a  reduction.  The  necessary  work 
forming  the  basis  of  analysis  can  be  readily  performed 
by  a  very  ordinary  grade  of  shop  clerk,  once  the  routine 
has  been  fixed. 

THE  ILIMINTS  OP  OOST. 

To  start  with,  all  of  the  elements  of  cost  must  be 
enumerated.  It  is  well  also  to  assign  to  each  element 
a  value,  not  so  much  with  the  idea  that  this  value  is 
absolutely  correct,  but  rather  to  have  some  basis  of 
comparison  ;  experience  may  be  relied  upon  to  gradually 
bring  about  correct  values.  The  figures  given  here- 
after are  to  be  taken  as  having  merely  an  illustrative 
value  ;  no  attempt  is  made  to  provide  a  record  of  actual 
or  proper  costs. 

In  illustration,  the  elements  of  cost  are  divided 
among  a  few  main  heads  as  follows,  it  being  understood 
that  for  actual  work  a  subdivision  more  in  detail  must 
be  used ;  to  enumerate  them  fully  is  outside  the 
province  of  this  article,  in  which  it  is  intended  merely 
to  present  in  general  outlines  a  successfully  used  plan  : — 

(a)  General  expense. 
(6)  Fixed  salaries, 
(d)  Power. 

\e)  Miscellaneous  materials. 
(/)  Labour. 

{g)  Pig  and  other  charging  metal. 
\h)  Smelting  material. 
*    (;)  Light. 

(A)  Recovered  material. 

The  collating  of  the  actual  amounts  of  the  various 
items  as  incurred  is  best  done  weekly  rather  than 
monthly  or  at  other  long  intervals,  as  that  will  permit 
the  recognition  of  a  defect  in  time  to  trace  it  correctly 
to  its  cause  and  to  apply  a  remedy.     Should  a  longer 


interval  be  determined  on,  that  should  be  four-weekly 
rather  than  monthly,  in  order  to  avoid  the  disturbing 
effect  of  the  varying  number  of  working  days  in  different 
months,  and  also  because  it  fits  in  better  with  the 
weekly  pay  accounts.  Such  charges  as  are  based  on  a 
monthly  rati  can  very  readily  be  converted  into  an 
annual  and  from  that  to  a  weekly  rate. 

Apportionment  of  the  various  elements  of  cost  to 
main  divisions  is  made  in  accordance  with  readily 
apparent  principles : — 

(a)  General  expense :  Depreciation  and  interest 
charges. 

(6)  Fixed  salaries :  All  salaries  to  persons  having  a 
fairly  certain  tenure  of  office  ;  salaries  to  minor  clerks 
that  are  likely  to  vary  in  amount  should  be  entered 
under  labour. 

(d)  Power :  All  charges  directly  connected  with  the 
power  plant. 

(tf)  Miscellaneous  materials:  Sand,  flour,  chaplets. 
wire,  molders'  implements,  etc. ;  in  fact,  all  materials 
not  accounted  for  under  heads  {g)  and  (A). 

(/)  Labour:  All  pajrments  made  to  workmen  and 
other  persons.  Includes  all  pay  not  taken  care  of 
under  head  (6). 

(g)  Charging  metal :  Everything  charged  into  tl^ 
cupola,  except  fuel  and  flux ;  also  all  "  medicine," 
whether  add^  in  the  cupola  or  ladle. 

Note. — For  purposes  of  comparative  analysis  these 
materials  should  be  rated  at  fixed  values,  although 
they  will  be  purchased  at  more  or  less  fluctuating 
rates.  In  order  to  take  care  of  the  difference  between 
the  assumed  fixed  and  the  actual  fluctuating  cost, 
the  difference  should  be  determined  at  suitable  periods, 
and  this  difference  debited  or  credited,  as  the  case 
may  be,  as  a  "  market  equaliser  "  affecting  the  profit 
and  loss  account.  Should  the  fluctuations  be  Iai]ge. 
it  will  be  advisable  to  make  use  of  a  "  special  chaii^;ing 
account "  to  properly  analyse  the  influence  of  various 
brands  of  iron  and  scrap  on  the  cost  of  the  charge. 
Preference  is  to  be  given  to  determinations  at  short 
intervals — say  quarterly — rather  than  longer  ones, 
as  changes  can  then  be  made  in  time  to  effect 
economies. 

(A)  Smelting  materials:  All  fuel  and  flux  charged 
into  the  cupola ;  fuel  recovered  from  the  bed  is  to  be 
charged  again  into  the  cupola.  Fuel  for  other  pur- 
poses, such  as  drying  ladles,  cores,  and  molds,  is  to 
be  charged  under  head  («). 

As  the  market  price  of  these  materials  also  is  aptjto 
vary,  and  as  it  is  desirable  in  the  analysis  to  make 
use  of  a  fixed  price,  the  difference  is  taken  care  of  by  a 
"  market  equaliser,"  as  previously  explained. 

(A)  Recovered  material:  This  account  takes  care 
of  all  difference  between  molten  iron  obtained  from 
the  cupola  and  the  saleable  castings.  It  is  made 
up  of : — 

X.  Equipment :  Castings  for  foundry  use.  snch 
as  weights,  flasks,  chills,  etc. 

2.  Upkeep :  Castings  made "  to  repair  or  replace 
wastage  of  foundry  equipment. 
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5.  Gate!? :  Gates,  cast  core  irons  and  Irames,  sinldiig 
heads,  and  sprues. 

4.  Wasters  :    All  defective  castings. 

All  of  this  material  will  eitKer  be  present  in  the 
foundry  or  \Wll  be  charged  into  the  cupc»la  as  scrap. 
In  the  latter  case  it  is  certainly  to  be  rated  only  at 
the  same  vahie  as  purchased  scrap.  In  the  tirst  case 
it  is  conservative  pohcy  to  rate  the  material  no  higher 
than  scrap,  as  it  is  very  questionable  whether  it  would 
bring  a  higher  return  if  sold. 

As  the  material  for  producing  the  items  under  this 
head  has  been  entered  as  a  charge,  its  value  should  be 
credited  to  the  total  costs  in  order  to  give  a  true  net 
total  cosL 
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(; )  Light :  All  charges  directly  connected  with  the 
shop  hghting. 

It  is  to  be  remembered  that  the  divisions  as  here 
cited  are  merely  suggestive  of  underlying  ideas  and 
principles  ;  in  actual  practice  a  larger  number  will 
be  used,  and  many  will  be  divided  and  subdivided. 
The  labour  charge,  for  instance,  should  be  spht  up 
into  direct  and  indirect  labour,  etc. 

OASIS    OF  COST    PER    200  LB. 

In  general  it  will  be  most  convenient  to  reduce  all 
elements  tn  a  basis  of  cost  per  200  lb.,  or  one-te^th 
ton,  as  a  compromise  that  avoids  the  lugh  figures  for 
output  when  figured  in  pounds  and  yet  allows  ready 
reduction  to  the  pound  rate  generally  used  in  the 
sale  of  castings. 

In  comparing  costs  at  different  periods  it  will  not 
do  simply  to  divide  the  total  cost  incurred  during  a 
week  by  the  total  pounds  produced  during  tliat  week 
and  take  the  result  as  a  pound  cost,  to  be  compared 
with  that  of  some  other  period.  Every  manager 
knows  that  the  cost  per  pound  rises  when  the  product 
is  small  and  decreases  with  an  increasing  output,  and 
will  take  this  into  account  when  comparing  costs. 
But  such  allowance  is  made  as  a  matter  ol  judgment 
only-  Now,  judgment  is  a  very  good  thing,  but 
certainty  is  stiU  better  if  it  can  be  made  to  ta3te  the 
place  of  judgment ;  in  this  particular  instance  that 
can  be  done  and  quite  readily.  As  an  example,  say 
that  the  fixed  general  expense  charge  for  a  week  is 
j^333  ^^^'  ^^*  J  with  the  output  fifty  tons,  the  cliarge  per 
200  lb.  is  then  3s,  4d. ;  but  for  a  doubled  output  of 
100  tons  the  charge  per  200  lb*  would  be  halved  to 
IS,  8d.  These  values,  plotted  as  a  curve  for  various 
rates  of  output  on  the  horizontal  scale,  give  the 
diagttun  (a). 

Similarly,  that  other  element  of  fixed  cost,  fixed 
salaries,  is  plotted  as  diagram  (b). 

Fluctuating  elements  of  cost  are  also  so  plotted* 
though  from  the  nature  of  the  case  the  curves  cannot 
be  determined  by  direct  calculation,  but  niust  be 
approximately  laid  down  in  accordance  with  experi- 
ence and  j  ud  gni  ent .  1  n  t hi s  way  t  he  diagrams  for  power 
{d),  for  miscellaneous  materials  {e),  and  for  labour  (/) 
are  laid  dowTi  as  decreasing  with  an  increase  in  pro- 
duction. Pig  and  other  charging  metal  ig)  and  smelting 
material  [h]  are  laid  down  as  horizontal  lines,  as  these 
items  are  not  apt  to  t>e  materially  affected  by  the 
amount  of  the  output. 

AM  of  these  curves  or  lines  I  term  ideal  curves. 
Their  total  %ill  give  an  ideal  total  cost  of  production, 
as  shoT^-n  Ln  diagram  (i),  by  the  lower  Une,  per  200  lb. 
of  melted  iron.  If  all  the  iron  melted  were  turned 
into  saleable  castings,  this  lower,  or  100  i^er  cent,, 
cur\^e  would  represent  also  the  cost  of  saleable  castings. 
The  other  curves  give  the  cost  of  saleable  castings  for 
the  various  ratios  of  such  castings  to  the  total  iron 
melted.  These  curves  are  determined  as  follows : 
Take  the  total  cost  per  200 lb.  of  melted  iron  as  14.S.  2d. 
the  value  of  recovered  iron  as  lod,  the  saleable 
castings  as  80  per  cent.  Then  the  160  lb.  of  saleable 
castings  would  cost  as  much  to  produce  as  the  2cio  lb. 
of  iron  melted,  l^s  the  value  of  the  recovered  iron, 
ue. : —  t,    d. 

Cost  of  melted  iron      ..  ^  *.         14    2 

Valueof  recovered  iron  ._  ..  o  10 

Cosi'*'of   the   So   per   cent,    of  sale- 
able castings  is  the  balance  . .  134 

and  200  lb.  of  saleable  castings  would  cost  -  -  ^  i6s  8d. 
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This  can  also  be  put  as  a  figure  to  be  added  to  the 
cost  of  the  melted  iron  from  the  equation 


=  f-  —  i)  (t  —  r),  in  which 


s  is  increase  to  be  added  to  cost  of  melted  iron 

to  give  cost  of  saleable  castings ;  • 
p  is  percentage  of  saleable  castings  divided  by  loo  ; 
t  is  value  of  melted  iron  ; 
r  is  value  of  recovered  iron. 


much  of  the  bad  feeling  easily  raised  with  well-meaning 
men  when  their  results  are  criticised.  Being  human, 
they  are  more  or  less  incUned  to  ascribe  criticism  to 
prejudice.  Under  this  method  of  absolute  analysis 
responsibility  will  be  placed  where  it  belongs,  and  it 
will  be  possible  to  bestow  praise  judiciously  in  the 
proper  quarter — the  old  adage  to  the  contrary  not- 
withstanding ;  "  soft  words  do  butter  parsnips " 
to  the  decided  advantage  of  the  firm. 


COMPARI8ION   WITH   IDKAL8. 

Considering  in  illustration  values  from  diagram  (t) : 
The  actual  cost  per  200  lb.  of  melted  iron  is  15s.  o^d. 
I2s.  loid.  andr2S.  6d.  in  the  three  periods  shown.  Accor- 
ding to  the  ideal  curve,  the  lower  one  marked  100  per 
cent.,  these  costs  should  have  been  14s,  2d.,  12s.  g^d., 
and  1 28.  id.  Running  up  the  first  week's  cost,  the 
manager  finds  that  of  the  various  items  the  cost  for 
misceUaneous  materials  (e)  was  by  far  the  higher 
as  compared  with  the  ideal  laid  down,  and  instructed 
the  foreman  to  cut  this.  Next  week  the  total  is  still 
found  too  high ;  following  this  through  shows  that 
miscellaneous  material  cost  has  been  reduced  actually 
below  the  ideal,  but  that  the  labour  element  (/)  went 
up  materially ;  investigation  in  the  foundry  showed 
that  the  foreman  economised  on  sand  mixtures  and 
facings  to  such  an  extent  as  to  apparently  increase 
the  cleaning  labour;  the  apparent  relation  between 
these  two  elements  of  cost  should  be  followed  up  to 
see  whether  it  is  actual.  The  best  way  is  by  a  further 
subdivision  of  these  two  elements  for  some  time.  As 
before  stated,  the  analysis  is  here  carried  only  far 
enough  to  explain  the  idea ;  nor  must  the  figures 
given  be  considered  in  any  other  sense. 

The  following  week  the  total  is  still  found  high  as 
compared  with  the  ideal,  but  more  nearly  satisfactory. 

Looking  further,  the  manager  finds  that  the  cost 
of  the  saleable  castings  is  i8s.  4id..  20s.  5d.,  and  13s.  8d. 
in  the  respective  periods  (entered  as  +  points  in  the 
diagram),  whereas  they  should  have  been  but  i6s.  8d.. 
i8s.6d,  and  12s.  lod.,  to  correspond  with  the  ratios  of  80, 
60,  and  90  per  cent,  of  saleable  castings.  The  very 
low  ratio  (60  per  cent.)  of  saleable  castings  in  the 
second  week  is  entirely  too  poor  a  showing  to  pass 
without  comment.  Tracing  upward,  it  is  found  that 
the  smelting  cost  (A)  was  very  low,  leading  to  the 
inference  that  economy  of  fuel  had  led  to  the  very 
large  amount  of  wasters ;  investigation  in  the  foundry 
bore  this  out,  as  too  dull  iron,  consequent  on  the  use 
of  insufficient  coke,  caused  a  lot  of  scrapping. 
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ADVANTAGES   OF   THB   MKTHOD 

From  what  has  been  said  it  is  apparent  that  this 
plan  of  plotting  records  and  methods  of  analysis 
based  on  comparison  with  ideal  conditions  keep  the 
busy  manager  up  to  date  in  his  knowledge  of  what  is 
actually  going  on,  not  only  as  regards  totals,  but  also 
in  detail,  so  that  he  is  always  in  position  to  find  a  sore 
spot  and  apply  a  remedy  based  on  certain  knowledge, 
backing  up  his  judgment.  The  method  has  the  further 
advantage  of  showing  whether  the  remedy  applied 
really  did  result  in .  the  cure  desired,  or  whether  it 
merely  brought  aboi\t  a  transfer  of  the  sore  to  some 
other  place. 

Knowledge  of  the  fact  of  such  close  analysis  being 
made  will  keep  the  foreman  and  others  responsible 
tuned  up  to  concert  pitch.  It  has,  in  my  experience, 
immediately  on  adoption  resulted  in  a  decrease!  in 
costs ;  showing  the  foremen  actual  figures  will  avoid 
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Note. — These  diagrams  should  in  practice  be  so  bound 
together  that  the  dotted  lines  run  continuously  over  the 
entire  series  ;  that  will  permit  a  ready  tracing  of  each 
period's  output  to  the  various  elements.  Plotting  books 
as  used  by  engineers  will  he  found  very  useful  for 
entering  the  diagrams* 


MARKET    CQUALiaKR. 

In  enumerating  the  elements  of  cost,  mention  was 
made  of  a  market  equaliser  to  take  into  account  the 
fluctuating  value  t>f  the  materials  bought ;  this  is 
brought  in  as  follows  :  the  actual  unit  value  of  material 
used  at  any  time  is  its  average  cost  price  ;  this  may, 
according  to  circumstances,  be  either  higher  or -lower 
than  that  due  to  the  current  market  rate  or  tlian 
the  ideal  assumed*  These  actual  costs  of  such  material 
are  plotted  into  the  diagrams  (^)  and  (ft)  with  the  sign  O. 
The  actual  total  costs  as  moditied  by  the  equaliser 
are  als*:>  added  on  the  total  diagram  {*}  with  thesigns* 
and  X.  C*>n5ulting  this,  it  will  be  seen  that  a  recent 
purchase  of  pig  and  coke  at  high  ligures  had  the  effect 
of  raising  the  cost  of  the  last  week's  output  considerably 
—from  1 2s.  6d  to  1 3s.  4d,  per  2<ycy  lb.  of  molten  metal  and 
from  1 3>.  8d.  to  14^.  /d.  for  saleable  castings.  The  actual 
utihty  of  separately  considering  this  element  is  evident, 
as  otherwise  the  more  nearly  satisfactory  cost  of 
production,  so  far  as  under  the  control  of  the  foundry 
foreman,  would  have  been  obscured.  The  actual 
cost  due  to  the  market  price  of  the  materials  being 
given  will  allow  sales  being  based  on  that. 

Lighting  has  not  so  far  been  taken  into  account 
as  an  element  of  cost ;  this  because  it  is  dependent  upon 
the  season  and  the  weather,  conditions  that  are  not 
subject  to  control.  This  variable  character  would 
to  a  certain  extent  impair  the  value  and  reliabibty 
of  the  main  analysis  for  purposes  of  cost  comparison. 
I  therefore  prefer  to  plot  it  as  an  addendum  diagram 
if),  and  to  consider  its  influence  on  costs  separately. 
In  determining  sales  prices  this  cost  item  must,  of 
course,  be  added. 

The  totalling  diagram  (i)  would  be  too  greatly 
obscured  were  curv-es  dravm  in  for  more  than  each 
10  per  cent,  of  variation  of  saleable  castings.  It  is* 
however,  a  ver)^  simple  matter  to  interpolate  pt>ints  as 
desired  :  Say  the  95  per  cent,  line  is  required  at  about 
sixty  tons  output.  Mark  the  intersection  of  any  x^ertical 
in  that  neighbourhood — say  fifty  with  the  100  per 
cent,  curve — then  the  intersection  of  the  next  heavy 
vertical  at  ten  tons  farther  along  with  the  80  per 
cent,  curve ;  then  of  the  next  heavy  vertical,  at 
seventy  tons  with  the  60  per  cent,  curve;  now  pencil 
a  curve  through  theie  intersections.  As  95  is  midway 
between  100  and  90.  the  intersection  of  the  curve 
just  pencilled  in  ^ith  the  %^ertical  midway  between 
those  cutting  the  100  and  90  per  cent,  curves  wiO  be  a 
point  on  the  95  per  cent,  curve  sought.  This  latter 
may  then  be  continued  both  ways  approximately 
parallel  to  the  curves  between  which  it  lies. 

In  concitision,  I  may  be  permitted  to  point  out  that 
this  method  of  cost  analysis  is  not  by  any  means 
restricted  to  the  foundry,  but  Is  apphcable  advan- 
tageously to  all  hnes  of  work  in  which  the  cost  of 
production  varies  necessarily  with  some  other  factor; 
in  most  lines  of  manufacture  that  factor  would  be 
the  output.  Although  rather  lengthy  to  describe, 
the  plan  is  not  at  all  formidable  in  actual  use.  All 
the  data  required  are  assumed  as  available,  being 
needed  for  any  arrangement  of  recording  costs  that 
may  be  in  use,  si^  that  there  remains  only  the  work  of 
laying  down  idea!  curves,  and  of  plotting  in  the  actual 
values;  this  latter  operation  is  a  very  simple  one, 
that  can  be  quickly  mastered  by  the  average  costing 
clerk. 


Read  tictore  the  Enf  iDecrs'  Club  of  PhltadelptiJa. 


N0TE5   AND   NEW5. 


MsssRS.  RoYCE.  Ltd..  of  Manchester,  have  appointed 
as  sole  representative  for  the  London  district  Mr.  E.  C. 
Amos.  M.LMech.E.,  ao.  Bucklersbury,  E.G..  from 
whom  aU  particulars  of  the  "  Royce  *'  dynamos,  electnc 
motors,  cranes,  switches,  etc.  can  be  obtamed. 

The  British  Westinghouse  Electric  and  Manufacturing 
Company  Ltd..  has  secured  a  contract  from  the 
Manchester  Corporation  Tramways  for  the  supply  of 
the  complete  electrical  equipments  of  a  hundred  tram- 
cars  The  equipments,  and  in  particular  the  motors 
and 'controllers,  are  of  a  type  which  has  been  developed 
with  much  care  to  meet  the  reqmrements  of  city  tram- 
way service,  and  of  which  a  very  large  number  has 
been  sold. 

Messrs  Lobnits  and  Co..  Ltd..  of  Renfrew,  are  to 
build  for  the  Sues  Canal  Company  a  hopper  dredger 
larcer  than  any  afioat.  This  dredger  is  of  the  bucket 
^e  and  very  powerful.  She  is  the  seventy-eighth 
^ered  by  the  Suez  Canal  Company,  and,  as  hitherto. 
vriU  be  cla.  sed  with  Bureau  Veritas.  The  firm  at  the 
oresent  time  is  constructing  another  hopper  dredger 
which  has  buckets  each  of  fifty-four  cubic  feet  capacity, 
this  being  also  a  record  size. 

It  was  decided  at  a  recent  meeting  of  directors 
of  the  North-Eastem  Railway  Company,  at  York, 
that  an  extensive  installation  of  Westinghouse  power 
signalling  should  be  installed  at  the  new  Paragon 
Stetion.  Hull,  and  the  contract  was  let  to  Messrs. 
Mackenzie  and  Holland,  of  London  and  Worcester, 
the  agents  of  the  Westinghouse  Brake  Company. 
The  apparatus  will  be  of  British  manufacture,  being 
made  at  the  works  of  the  Westinghouse  Brake  Com- 
pany, Ltd.,  King's  Cross.  London. 

The  Wimbledon  Urban  District  Council  has  accepted 
the  tender  of  the  Paterson  Engineering  Company.  Ltd., 
for  a  water  softener  and  filter,  softened  water  storage 
tank,  etc.,  in  connection  with  the  extension  of  its 
electricity  works.  The  company  lately  received  an 
order  from  the  British  Westinghouse  Electric  and 
Manufacturing  Company,  Ltd.,  for  a  Paterson  combined 
feed-water  softener  and  grease  eliminator  for  the 
Northampton  tramway  power  station,  and  from  Messrs. 
Dick,  Kerr  and  Co.  for  the  Portsmouth  tramway  power 
station.  Messrs.  Harland  and  WolflF  have  ordered 
one  of  their  condensation  water  purifiers  for  removing 
all  oil  from  the  feed  water  at  their  new  central  electric 
power  station.  The  Paterson  Engineering  Company 
Ltd.,  has  opened  an  ofiice  at  Amberley  House,  Norfolk. 
Street,  Strand.  W.C. 

Admiral  Sir  E.  Seymour,  in  the  course  of  a  speech 
at  the  annual  dinner  of  the  Institution  of  Civil  Engi- 
neers, said  he  thought  it  very  satisfactory  to  see  that 
the  type  of  battleships  extremely  various  twenty 
years  ago,  seemed  to  be  settling  down  more  into  a 
single  type.  He  was  of  opinion,  as  a  sailor,  that  it 
was  a  mistake  to  go  on  increasing  the  size  of  our 
battleships  any  more.  One  reason  was  that,  in  these 
days  of  torpedoes  and  submarine  mines  and  boats, 
it  was  putting  too  many  eggs  into  one  basket.  He 
thought  that  the  size  of  the  battleship  was  a  thing 
that  should  be  somewhat  limited.  Referring  to  the 
war  he  said  that  he  knew  some  of  the  localities  and 
one  or  two  of  the  actors.  As  far  as  it  had  gone  at 
nrcscnt.  it  bore  out  the  words  of  Bacon  three  hundred 
vcars  ago,  "  He  that  is  strongest  at  sea  has  had  great 
m>crty,  for  he  may  take  as  much  or  as  little  as  he  wxU 
of  the  war." 


Dartford  Destructor* 

Dartford  has  now  the  benefit  of  an  up-to-date  refuse 
destructor  plant  by  Messrs.  Meldrum  Bros..  Ltd. 
The  buildings  which  are  of  a  very  substantial  character 
are  placed  next  to  the  electric  light  works  and  sewage 
pumping  station  in  Priory  Road. 

The  destructor  furnace  is  a  two  grate  regenerate  top 
feed  tjrpe  Meldrum  "  Simplex "  refuse  destructor, 
guaranteedto  destroy  30  tons  of  ordinary  house  refuse 
per  day  of  twenty-four  hours.  Its  accessories  include 
a  Lancashire  boiler.  30  ft.  long  by  &ft.  diameter ; 
Sugden  superheater,  regenerator  for  heating  the  air 
to  consume  the  refuse.  Green's  economiser.  Hall's 
pump.  Lassen  and  Hjort's  water  softener.  Blather 
and  Piatt's  water  filter,  etc.,  and  are  such  as  to  ensure 
the  whole  of  the  available  power  being  economically 
utilised,  without  sacrificing  or  impairing  the  com- 
pleteness of  destruction,  which  is  the  primary  object 
of  the  plant. 

Jtmtor  Engineering  Society. 

At  a  meeting  of  this  Society,  Mr.  W.  H.  Pearce 
(member)  read  an  instructive  paper  on  "  Valves  and 
Valve  Diagrams."  A  discussion  by  Messrs.  O.  H. 
Burrows  (chairman).  Bayley,  Roberts  and  Deverell 
followed,  the  author  being  heartily  thanked  for  his 
paper. 

At  the  second  intermediate  meeting  of  the  Junior 
Engineering  Society  the  subject  brought  forward 
for  discussion  was  the  Great  Western  Company's 
engines  "  Albion  "  (simple).  "La France  "  (compound). 
The  engines  were  described  by  Mr.  G.  Burrows,  whose 
remarks  were  followed  by  an  interesting  discussion, 
in  the  cours  e  of  which  Mr.  J.  W.  Smith  (Chief  Draughts- 
man of  the  Midland  Railway)  stated  he  had  had 
considerable  experience  both  on  the  North-Eastem 
and  Midland  Railways  with  compound  engines.  The 
Midland  people,  after  exhaustive  experiments,  had 
come  to  the  conclusion  that  three-cylinder  compound 
engines  were  the  best.  In  his  opinion,  there  was  no 
doubt  that  compounding  was  the  most  economical 
method  of  working,  and  as  regards  repairs,  one  of 
the  Midland  compounds  had  now  been  running  for 
two  years  without  going  into  the  shops. 


Ventilation  of  tlie  Hoase  of  Commons. 

In  spite  of  the  many  attempts  made  to  improve 
the  ventilation  of  the  Houses  of  Parliament,  it  is 
undoubtedly  a  fact  that  Members  have  experienced 
very  depressing  effects  therein — effects  which  it  is 
supposed  haive  not  on  all  occasions  been  due  to  the 
languor  of  debate.  However  this  may  be,  it  has  now 
been  decided  to  thoroughly  overhaul  the  arrangements, 
and  to  install  new  ventilating  plant. 

Messrs.  Matthews  and  Yates.  Ltd.,  of  Swinton.  Man- 
chester, also  of  London.  Leeds,  Glasgow,  etc..  have 
been  entrusted  with  the  order  for  this  plant,  and  it  is 
hoped  by  the  commencement  of  another  session  to  have 
it  in?  tailed.  Experiments  already  made  give  the 
assurance  that  such  an  improvement  will  be  effected 
throughout,  that  members  will  have  no  further  cause 
for  complaint. 

During  the  past  two  years  or  so,  Messrs.  Matthews 
and  Yates  have  supplied  some  sixty  or  seventy  fans 
for  the  ventilation  of  committee  rooms,  diviwion 
lobbies,  lavatories,  etc.,  and  it  is  doubtless  due  to  the 
satisfactory  working  of  these  fan?,  and  the  results 
obtained  therefrom,  that  they  have  now  been  entrusted 
with  the  larger  work  of  ventilating  the  "  House " 
itself. 
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The  hislory  nf  the  Cunartl  Company  is,  no  dnubt,  lo  many  people  somewhat  of  an  «ift-lold  late. 
While  the  Canard  Company  have  been  undoubtedly  fortunate,  an  exiiminalion  of  their  liistory  and 
methods  will  show  that  their  luck  has  been  deserved.  No  precaution  which  human  foresight  or  the 
keenest  business  abihty  could  devise  has  ever  been  forgotten  or  omitted, — Ed. 


HE  Cunard  service  was 
starteii  just  two  years 
after  thepracticabUity 
of    steam   navigation 
on    the    Atlantic  was 
demonstrated  by   the 
voyage  of    the    Sir  ins 
from   London  to  New 
York*   She  made   the 
voyage  in     seventeen 
daya.and  was  followed 
by  the  Great  IVe stern, 
which  did  it  in  fifteen 
days.      Other   vessels 
still    further     proved 
the    practicability    of    doing     what     Dr.      Dionysius 
Lardner    had      declared      to   be    as     impossiblt;     as 
a    voyage     to    the      moon — or     something    to     that 
effect,    but    Dr.    Lardner    is   not     always      correctly 
quoted.     According    to    Mr,    Hodder,    the   biographer 
of  George  Bums,  one  of  the  founders  of  the  firm  of 
G.  and  J.  Burns,  a  matter  so  important  did  not  escape 
the  attention  of  Burns,   to  whom  Sir  Edward  PEury. 
then    Comptroller   of    Steam    Machinery    and    Packet 
Serv^ice  at  the  Admiralty,  sent  an  iniimation  that  the 
Government  were  about   to  mv-ite  ttnders  for  a  mail 
service  tjetween  Englirtd  and  America.     The  ilea.   *A 
a  steam  service  was  by  this  time  a  common  enough  one, 
and  was  not  (as  is  sometimes  alleged)  the  invention 
of  eillier  Samuel  Cunard  or  George  Bums.     The  days 
of  the  "  colhn  brigs  *'  werenumberetl.  ami  the  Admiralty 
advertisement    for    steamers    was    spread    broadcast 
before  Samuel  Cunard  appeared  on  the  scene.     Georj^e 
Bums  thought  carefully  over  the  matter,  but  did  not 
see  his  way  to  risk  or  lose  the  coasting  trade,  which 
he  had  budt  up.  by  embarking  on  so  large  an  nnder- 
taking  as  an   Allfintic  service.     His  hands  were  full, 
or  he  thought  they  were.     And  then  came  the  inspiring 
genius.     "  Away    in     Halifax.    Nova    Scotia,    dwelt 
Samuel  Cunard,   a  member  of  a   well-to-do  Quaker 


family,  which  emigrated  from  Wales  to  America  early 
in  the  seventeenth  century,  and  settled  at  Philadelphia, 
Hie  family,  being  RoyaJisis,  left  the  United  States 
for  Hahfax,  and  here  in  1788  Samuel  Cunard  was  born. 
After  serving  some  time  in  a  merchant's  ofilce,  he  so 
much  distinguished  himself  that  he  was  offered  a 
partnership  with  one  of  the  leading  hrm'i  of  shipowners 
in  Boston  Here  he  found  scope  for  his  great  energy 
and  abihty,  and  entered  into  various  enterprises, 
engaging  with  newly  built  vessels  in  the  West  Indian 
trade  and  in  the  Sontti  Sea  whale  fishery.  In  1815, 
while  still  a  young  man,  under  thirty,  he  proposed  to 
the  Admiralty  to  undertake  at  his  own  risk  the  con- 
veyance of  mails  between  Boston,  Newfoundland, 
and  Bermuda,  and  carried  out  his  scheme  so  satis- 
factorily as  to  earn  the  thanks  of  tlie  British  Govern- 
ment," 

CIINARD*8    IDEALS, 

Thus  Cunard  was  a  shipowner,  experienced  m  mail- 
carrying  work,  and  fa%^ourably  known  to  the  British 
Government,  before  ever  the  Atlantic  service  was  pro- 
posed. He  paid  close  attention,  however,  to  the 
experiments  m  steam  navigation  that  were  being  made, 
and  as  early  as  11^30  began  to  dream  dreams  of  ocean 
railways.  It  was  his  behef  that  steamers  over  a  route 
of  thousands  of  miles  might  start  and  arrive  at  their 
destinations  with  a  punctuality  like  that  of  railway 
trains,  if  the  ships  were  thoroughly  well  built  and  well 
manned,  and  theircourse  laid  down  with  accuracy.  Ttie 
steamship,  he  thought,  was  to  be  the  ocean  railway  train 
minus  the  longitudinal  pair  of  metal  rails.  The  rails, 
Samuel  Cunard  used  to  observe,  were  needed  only 
on  the  **  ugly,  uneven  land,"  with  its  high  hills  and 
deep  valleys/ but  the  level  sea  did  not  need  them. 

HIS    OPPORTUNITY. 

It  was  one  of  the  Admiralty  circulars  of  1S3S  (or 
1839),  which  George   Bums   had  considered   and  laid 
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aside,  that  first  brought  Cunard  within  sight  of  his 
opportunity.  He  knew  what  he  wanted  to  do,  but  he 
had  not  enough  capital  to  do  it,  and  he  could  not  persuade 
the  merchants  of  Halifax  to  join  him  in  the  enter- 
prise. Therefore,  he  went  to  London,  and  he  obtained 
there  a  letter  of  introduction  to  Robert  Napier,  the 
famous  engineer  and  shipbuilder  in  Glasgow,  of  whom 
we  must  present  a  note  : — 

. "  "  Robert  Napier  was  a  man  worth  knowing.  He 
started  life  as  an  apprentice  to  his  father,  who  was  a 
blacksmith.  At  the  age  of  twenty-four  he  received 
from  his  father  the  sum  of  £$0 — £4$  of  which  he  spent 
in  the  purchase  of  tools  and  the  goodwill  of  a  small 
blacksmith's  shop  in  the  Gallowgate,  Glasgow,  leaving 
£$  for  working  capital.  By  rapid  steps  his  business 
developed  ;  iron-founding  and  engineering  were  first 
added  to  it ;  then  the  building  of  marine  engines  ; 
then  the  building  of  first-class  steamers  of  all  sizes  for 
the  mercantile  marine,  and  for  war  purposes  for  various 
foreign  countries  as  well  as  our  own.  His  premises 
grew  from  the  tiny  shop  in  the  Gallowgate  to  larger 
ones  in  Washington  Street,  engineering  works  in 
Lancefield.  and  the  famous  shipbuilding  yard  in 
Govan  ;  and  his  staff,  which  at  first  consisted  of  only 
two  apprentices,  increased  until  upwards  of  three 
thousand  persons  were  in  his  employ." 

To  this  wonderful  man,  this  father  of  marine  engi- 
neering, went  the  prophet  from  HaUfax.  Napier 
knew  Bums  well,  for  he  had  engined  the  steamers  of  the 
Glasgow  and  Liverpool  Line,  with  which  G.  and  J. 
Bums  had  amalgamated.  But  he  went  first  to  James 
Donaldson,  a  wealthy  cotton  broker,  and  the  moneyed 
man  in  a  former  opposition  Une  of  Liverpool  steamers 
that  Bums  had  won  over.  And  this  is  what  happened, 
as  related  by  George  Burns  himself  : — 


INCEPTION    OF    THE    SCHEME. 

"  It  was  arranged  that  when  Cunard  went  to  Mi. 
Napier,  he  was  to  take  him  to  Donaldson,  who  on 
his  part  was  to  bring  him  to  me.  Donaldson  came 
trotting  down  from  his  office,  and  told  me  Cunard  and 
Napier  were  waiting  for  me,  and  had  proposed  that  we 
should  do  something  to  get  up  a  concern  for  carrying 
the  North  American  mails.  Donaldson  said  to  me,  '  I 
told  Mr.  Cunard  that  I  never  did  anything  without 
consulting  a  little  friend  of  mine  (meaning  myself), 
and  if  he  pleased  I  would  bring  him  down  to  your 
office.'  So  down  Donaldson  came  with  Cunard, 
introduced  him,  and  left  him  alone  with  me  to  talk 
it  over.  It  was  not  long  before  we  began  to  see  some 
daylight  through  the  scheme,  and  I  entertained  the 
proposal  cordially.  That  day  I  asked  Cunard  to  dine 
with  me,  and  also  David  Maclver,  who  was  at  that 
time  residing  in  Glasgow  as  agent  for  the  City  of  Glasgow- 
Steam  Packet  Company.  I  propounded  the  matter  to 
Maclvcr,  but  he  did  not  seem  to  see  his  way  clear  ; 
on  the  contrary,  he  went  dead  against  the  proposal, 
and  advised  that  after  dinner  I  had  better  tell  Cunard 
that  the  thing  would  not  suit  us.  As  talking  after 
dinner  generally  ends  in  nothing,  so  it  did  on  this 
occasion.  However,  Mr.  Cunard  asked  us  to  come 
down  and  take  breakfast  with  him  and  Mr.  Robert 
Napier  in  Mr.  Napier's  house.  We  went  accordingly, 
and  after  going  into  details  I  told  Mr.  Cunard  we  could 
hardly  take  up  such  a  large  concern  as  the  proposal 
before  us  would  amount  to,  without  inviting  a  few 
friends  to  join  us  ;  and  that  as  it  would  not  be  fair  to 
keep  him  in  suspense,  we  would  set  him  free  to  make 
any  arrangements  he  thought  best  with  his  own 
friends.  He  replied,  *  How  long  will  it  take  to  ascer- 
tain what  you  can  do  ? '  I  answered,  *  Perhaps 
a  month  '  ;  and  he  said,  '  Very  well,  then,  I'll  wait.' 
That  same  day  I  set  out  and  spoke  first  of  all  to  Mr. 
William  Connal,  then  at  the  head  of  a  large  firm  engaged 
in  the  commission  trade  of  produce  and  other  things. 
Mr.  Connal  said  to  me,  '  I  know  nothing  whatever 
about  steam  navigation,  but  if  you  think  well  of  it  I'll 
join  you.'  " 

The  subscription  was  ;j5,ooo  each,  and  within  a  few 
days  George  Bums  got  together  the  whole  capital  of 
£2';o,ocx>  required.  Then,  in  due  time,  the  tender 
was  submitted  to  the  Government  for  a  fortnightly 
mail  between  Liverpool,  HaUfax  and  Boston.  The 
tender  was  accepted  over  that  of  the  owners  of  the 
Great  Western,  and  the  contract  was  signed  by  Samuel 
Cunard,  George  Bums  and  David  Maclver. 

But  this  is  not  the  whole  story  of  the  origin.  The 
following  is  taken  from  a  letter  written  in  1895  by 
John  Napier,  son  of  Robert  Napier,  narrating  the 
story  as  told  to  liim  by  his  own  father  : — 

"  The  Hon.  Samuel  Cunard,  being  in  London 
in  the  latter  end  of  1838,  consulted  his  friend  Mr. 
James  Melvill,  secretary  of  the  old  East  India 
Company,  as  to  vessels  he  required  to  carry  out  a 
contract  he  had  for  conveying  the  mails  between 
England  and  America.  Melvill  recommended  him 
to  communicate  with  my  father,  and  this  he  (Cunard) 
did  on  February  25th,  1839,  through  his  correspondents 
in  Glasgow,  Messrs.  William  Kidston  and  Sons,  whom 
he  asked  to  get  an  estimate  from  my  father  for  '  one 
or  two  steamboats  of  300  h.p.  and  about  800  tons. 
In  reply  to  this  inquiry  my  father,  on  February  28th, 
1839,  wrote  Kidstons,  making  offer  to  supply  Mr. 
Cunard  with  the  vessels  he  asked  for.  A  few  days 
after  that  Cunard  came  to  Glasgow  and  saw  my  father, 
and  explained  to  him  fully  his  requirements,  with  the 
result  that  he  accepted  an  offer  from  my  father  to 
build  three  vessels  of  800  tons  and  300  h.p.  for  the  sura 
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of  ;f30,ooo  each.  On,  however,  thinking  more  over 
the  matter  and  the  nature  of  the  trade  the  vessels 
were  to  be  employed  in.  my  father  became  convinced 
that  they  were  too  small,  and  urged  Cunard  to  make 
them  larger,  which  in  the  end  he  agreed  to  do,  and 
on^March  i8th,  1839  (the  offer  and  acceptance  of  the 
small  vessels  being  cancelled),  a  detailed  and  stamped 
contract  in  duplicate  was  signed  at  Glasgow  by  '  S. 
Cunard  *  and'R.*Napier.'  The  vessels  were  now  to  be 
each  200  ft.  long,  32  ft.  broad,  and  2ii  ft.  de])th  of 
hold,  with  engines  having  70m.  cylinders  and  Ct\it. 
stroke,  all  finished  complete  in  cabins,  etc.  (similar 
to  vessels  my  father  had  lately  built  for  the  City  of 
Glasgow  Company),  and  the  j)rice  for  each  of  the  three 
vessels  was  to  be  ^32,000. 

"On  March  21st,  writing  from  London  to  my  father, 
Cunard,  amongst  other  things,  mentions  that  he  had 
been  to  the  Admiralty  and  Treasury,  who,  he  says, 
'  are  highly  pleased  with  the  size  of  the  boats.'  Sly 
father,  however,  was  not  yet  ]ileased  with  the  size. 
He  still  thought  them  rather  small  for  such  a  long 
voyage,  and  felt  that  larger  vessels  would. :.i)e  more 
economical,  and  he  said  so  to  Cunard,  who,  however, 
stuck  to  the  size  as  had  been  lixed.  He  (Cunard), 
however,  when  again  seeing  his  friend  Melvill  in  London, 
and  telling  him  about  the  contract  he  had  made,  told 
him  also  that  my  father  still  thought  the  vessels 
rather  small,  and  that  were  they  larger  they  would  in 
the  end  be  more  economical,  and  he  (Cunard)  at  the 
^ame  time  told  Melvill  that,  were  it  not  for  the  expense, 
he  would  go  in  for  rather  more  size,  but  that  unless 
he  could  get  up  a  company,  which  up  till  now  he  had 
failed  in  doing,  he  could  not  build  larger  vessels. 

"On  hearing  that,  and  thinking  over  it,  Melvill 
.advised  Cunard  to  go  at  once  back  to  Glasgow  and 
lay  his  difficulties  unreservedly  before  my  father,  as 
very  likely  he  and  his  friends  could  help  him,  even 
in  the  formation  of  a  small  company,  and  so  allow 
of  more  suitable  sized  vessels  being  built.  Cunard 
took  Melvill's  advice,  and  returned  to  Glasgow  and 
stated  his  difficulties  to  my  father,  who,  after  con- 
sidering the  matter,  thought  he  saw  his  way  to  help. 
Now,  shortly  belore  the  time  of  which  1  am  now 
speaking,  there  were  two  powerful  companies  running 
in  tooth-and-nail  opposition  to  each  other  between 
Glasgow  and  Liverpool.  The  one  was  managed  by 
Messrs.  Martin  and  Burns,  and  the  other  by  Messrs. 
Thomson  and  McConnell.  My  father  was  a  share- 
holder of  the  latter  company,  and  engined  their  vessels. 
At  the  beginning  of  1839,  however,  these  two  opposing 
companies  (having  come  to  an  understanding  with 
each  other)  were  working  tog<*ther  harmoniously, 
and  my  father,  thinking  it  might  bind  them  more 
closely  were  he  to  get  their  principal  shareholders  tc 
take  an  interest  in  Cunard's  undertaking,  saw  tirst  his 
friend  James  Donaldson,  and  one  or  two  other  share- 
holders of  the  Glasgow  and  Liverpool  Company  he 
<my  father)  was  connected  with,  and  then  he  called  on 
George  Burns  (of  Martin  and  Burns,  the  agents  of  the 
other  Glasgow  and  Liverpool  company),  with  Donald- 
son and  Cunard,  and  introduced  the  latter  to  Burns. 
who,  after  hearing  Cunard's  views,  and  seeing  the 
possibilities  of  his  mail  scheme,  r;ot  his  friends  to  join 
with  Donaldson  and  my  father's  friends  (in  all  about 
30),  and  to  subscribe  the  needed  amount  of  capital 
towards  the  proposed  company — the  ctunpany  now- 
known  as  the  *  Cunard  Company.'  " 

The  reason  why  Samuel  Cunard  went  to  Melvill 
was  that  Cunard  was  agent  in  Halifax  for  the  liast 
India  Company,  of  which  Mehill  was  secretary,  and 
the"^reason  why  Melvill  recommended  Robert  Napier 
to  supply  the  steamers  was  that  in   1836   Napier  had 


engined  the  steamer  Berenice  for  the  East  India  Com- 
pany. This  was  the  first  ocean-going  steamer  he 
engined,  and  she  was  so  successful  that  a  great  friendship 
sprang  up  between  Napier  and  Melvill.  The  Berenice 
ma<le  the  voyage  to  India,  via  the  Cape  of  Good  Hope, 
at  the  rate  of  eic^ht  knots  ^n  hour,  with  a  consumption 
of  eight  tons-  of  coal  per  day. 

GEORGE     BURNS. 

(icorge  (afterwards  Sir  George)  Bums  was  born  in 
1795,  «'^"^  the  initiation  of  the  new  fast  service  will 
j>roi)ably  mark  his  i  loth  year.  He  was  the  son  of  the 
minister  of  the  Barony  Pari'^h,  (xlasgow,  and  after 
pre])aratory  work  in  the  olfice  of  the  Cotton  Spinning 
Company,  originated  by  the  famous  David  Dale  (and 
afterwards  carried  on  by  Robert  Owen, the  Socialist), 
l)vgan  l)usine~ss  m  18 18  in  partnership  with  his  brother 
James.  As  "  sons  of  the  manse  "  they  were  favourably 
regarded,  and  being  honourable,  shrewd,  persevering, 
lar-sighted  and  enterprising,  though  cautious,  they 
sooti  made  a  name  and  position  for  themselves.  They 
started  as  '*  general  merchants,"  but  chiefly  in  grain 
and  produce,  (ieorge  did  the  traveUing,  and  James 
attended  to  the  counting-house.  In  1824  they  secured 
the  agency  for  Matt  hie  and  Theakstone's  line  of  I,iver- 
pool  and  Glasgow  sailing  smacks.  This  was  their 
l>eginning  with  shij^ping,  and  as  it  developed  George 
devoted  himself  entirely  to  this  branch  of  the  business, 
leaving  the  produce  dej^artment  to  the  management  of 
James.  And  the  produce  business,  under  the  firm- 
name  of  J.  and  G.  Burns,  was  carried  on  until  the  death 
of  James,  while  the  shipping  business  was  carried 
on  in  separate  premises,  under  the  firm-name  of  G.  and 
J.  Burns.  Scon  after  securing  the  smack  agency,  the 
Burnses  })urchased  a  share  in  the  smacks,  and  shortly 
after  that  they  received  the  agency  for  a  line  of  steamers 
which  some  people  in  Belfast  had  decided  to  establish 
between  thai  city  and  Glasgow.  George  Bnrns* 
connection  with  steam  began  in  1824,  and  by  the  time 
Cunard  appeared,  in  1838,  G.  and  J.  Burns  had  lines  of 
steamers  ot  their  own  running  from  Glasgow  to  Liver- 
j^ool,  to  Belfast,  to  Ayr,  and  to  the  West  Highlands — 
the  last-named  being  the  line  now  carried  on  by  David 
MacBrayne  and  Sons. 

THE     FIRST    CUNARDER& 

The  company  formed  with  Cunard  was  "  The  British 
and  North  American  Royal  Mail  Steam  Packet  Com- 
pany," with  a  capital  of  ;^270,ooo,  the  bulk  of  which 
was  provided  by  George  Bums  and  David  Maclvei. 
'J'he  dimensions  of  the  first  Cunarders  were  : — 

1  Vssf /s .  Ton%,  I.e  ngth. 

Britannia  ..  ..  1.156  207  ft. 

Columbia  ..  ..  1.138  207  ft. 

.\cadia 1,136  206  ft. 

Caledonia  ..  ..  1,138  206  ft. 

Tliev  were  all  wooden  paddle  boats,  and  their  speed 
at  sea  was  about  8  J  knots  The  tender  of  the  Cunard 
Companv  for  a  fortnightly  mail  service  from  Liverpool 
to  the  ignited  States  was  at  an  annual  subsidy  of 
^55,000.  The  sailings  were  afterwards  made  weeklv, 
anil  the  subsidy  increased  to  /8 1,000  a  year.  The 
first  vessel,  the  Britannia,  sailed  on  her  maiden  voyage 
on  Julv  4th,  184:^.  so  that  the  line  is  now  sixty-ihree 
years  old.  The  rcxt  ships  budt  were  the  Cambria 
and  Hibcrnia,  of  1.422  tons  and  9}  knots  speed,  and 
by  1S18  the  comp?.r:y  had  built  fonr  more  vessels — 
nameil  America  Niagara,  Canada,  and  Europa — all 
paddle  steamers  01  i,^2\  tons  and  lojknr^ts. 
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THE    CrWRI)    STEAMSnif 


IJ'CANIA. 


'IJif  original  subscription  list  was  as  follows 

Shares. 
Jam  33  Donaldson,  cotton  broker  .  . 
James  Browne,  insurance  broker  .  . 
James  Wright,  cotton  broker 
Thorn  vs  Buchanan,  niei  chant 
James   Campbell    (of   J.    an.l  W. 

Campbell),  warehouseman 
Robert  Hinshaw,  drysalter 
Alex.     Downie,    of    Downie    and 

Maclure    . . 
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Win.  Brown,  of  Kihnar-.linny 
Ki)l)ort  Napier,  shij)huilder 
Robert  Rodger  merchant 
Win.    Campbell    (<»f    J.    and    W 

(\-impbell),  warehouseman 
Win.  I-'vkie  ICwinjj;.  of  Arn-j;  winery 
Arch.  McConn'?ll.  oi  Thomson  and 

McConnell 
Win.  Conn.d,  West  India  merchant 
Cicorye  Hurn<.  (»f  C>.  anii  J.  Burns 
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James  Bums,  of  G.  and  J.  Bums  . . 
David  Maclver,  of  Bums  and  Mac- 

Iver 
Charles   Maclver,    of   Bums   and 

Maclver 
Alex.  Fletcher,  calico  printer 
Alex.    McAslan,    of    Austin    and 

McAslan  . . 
Alex.    McAslan,  of    Austin    and 

McAslan   . . 
Wm.  Stirling,  of  Stirling,  Gordon 

and  Co.     . . 
Elias  Gibb,  wme  merchant 
Jas.  Merry,  of  Merry  and  Cunning- 

hamc 
David  Chapman,  of  Thomson  and 

McConnell 
Alex.  Glasgow,  cf  Anchenraith 
Alex.  Bannerman,  Manchester 
John  Bannerman,  Manchester 
Henry  Bannerman,  Manchester    .. 
James  Martin,  of  G.  and  J .  Burns . . 

David  Scott  

James  McCall,  of  Daldowie 
Alex.  Kerr,  of  Robert  land 
Samuel  Cunard,  HaUfax,N.S.       .. 

(Stock  of  2,700  shsures  and  ;£270,ooo,  i 

THB  ORIGINAL  8UB8CRIBBR8. 

■  With  the  exception  of  Samuel  Cunard,  a  Nova 
Scotian,  all  the  subscribers  were  Glasgow  men.  The 
Maclvers  (^he  Liverpool  partners  of  the  Burnses) 
were  resident  in  Liverpool,  and  the  Bannermans  in 
Manchester,  the  latter  being  brought  into  the  concern 
through  their  brother-in-law,  James  Ccmpbell.  oi  J.  and 
W.  Campbell  and  Co.,  Glasgow.  The  Campbell- 
Bannerman  family  interest  was  the  largest  (;£i 7.800). 
Mr  Leckie  Ewing  was  a  family  connect'on  of  the 
Campbells.  George  Burns,  the  real  founder  of  th? 
company,  was  the  last  survivor  of  the  original  partners' 
and  died  in  1890,  aged  ninety-four.  Samuel  Cunard, 
the  nominal  founder,  brought  in  ;f55,ooo,  but  George 
Bums,  the  life  and  soul  of  the  promotion,  found  all 
the  rest  of  the  capital.  At  first  his  partners — the 
Maclvers,  Martin,  and  his  own  brother,  who  was 
his  senior — held  back,  but  his  perseverance  succeeded 
in  carrying  them  all  along  with  him.  Sons  of  some  of 
the  original  subscribers  are  alive,  such  a*i,  notably, 
Mr.  James  A.  Cimpbell.  M.P.  for  Glasgow  l-nivcrsity, 
and  Sir  Henry  Campbell-Banner  man.  M.P..  both  sons 
of  Sir  James  Campbell ;  while  sons  of  Mr.  Leckie 
Ewing  and  Mr.  Browne  survive  in  Mr.  Robert  Leckie 
Ewing,  of  Arngomcry,  and  Mr.  R.  B.  Browne,  of 
Bendarroch,  Dumbartonshire,  formerly  of  Browne, 
Easton  and  Co.,  of  the  Glasgow  I'mlerwriters'  Rooms 
and  Lloyds« 

INTRODUCTION    OF    IRON    8HIP8. 

For  twenty  years  the  vessels  of  the  Cunard  line 
were  built  of  wood,  the  transition  to  iron  being  delayed 
by  the  refusal  of  the  Government  to  allow  the  mails 
to  be  carried  in  iron  ships.  But  in  i860  this  restriction 
was  withdrawn,  and  the  Pcr.^ia,  an  iron  paddle  steamer 
of  3,766  terns  was  built.  Her  length  was  350  ft.  and  her 
h.p.  3,600.  The  Scotia,  which  for  some  time  held  the 
record  of  eight  days  twenty-two  hours  from  New  York 
to  Liverix>ol,  was  the  last  of  the.  big  paddle  boats 
constructed  for  the  Cunard.  She  was  built  in  1862. 
and  was  of  3,871  tons,  4,200  h.p.,  and  367  ft.  length. 
She  was  later  converted  into  a  twin-screw  vessel,  and 
did  service  as  a  cable  steamer.     The  China,  launches 


in  1862,  was  the  first  Cunard  screw  steamer.  In 
1867  came  the  Russia,  of  2,960  tons  and  3,000  h.p., 
which  averaged  more  than  14  knots,  and  reduced  the 
record  from  New  York  to  Queensto^^^l  to  just  over 
eight  days.  Subse(iuent  crack  Cunarders  were  the 
Batavia,  2,553  tons  ;  Calabria,  Algeria,  and  Abyssinia, 
each  of  3,300  tons  ;  Scynthia  and  Bothnia,  4,535  tons  ; 
and  Gallia,  4,808  tons.  Steel  next  began  to  replace 
iron  as  the  material  for  shipbuilding,  an<l  in  1881 
the  ScTi'ia,  of  8,500  t(ms  and  530  ft.  long,  was  launched 
on  the  Clyde.  In  January,  1882,  she  broke  the  record 
with  a  passage  from  New  York  to  Liverpool  in  seven 
days  eight  hours  fifteen  minutes,  but  a  few  months 
later  the  Guion  liner,  Alaska,  ran  from  New  York  to 
Quecnstown  in  six  days  twenty-two  hours.  In  1888 
the  Cunarder  Etruria  did  the  westward  passage  in 
six  days  one  hour  forty-seven  minutes. 

MODERN    CUNARDER8. 

The  history  of  the  Cunard  Company  had  been  closely 
bouud  up  with  the  strugjjle  for  the  "  blue  ribbon  " 
of  the  Atlantic.  The  Servia  was  540  ft.  in  length,  and 
was  the  long«.*st  ship  that  had  then  (1882)  been  built, 
though  she  was  soon  eclipsed  in  this  respect  by  the 
Anchor  liner  City  of  Rome.  The  Servia  s  sea  speed 
was  17I  knots.  In  1884,  however,  the  Vmbria  and 
Etruria  were  launched.  These  were  sister  ships,  each 
of  8,127  tons,  and  501  ft.  in  length,  with  an  indicated 
h.j^.  of  T4,5(K).  The  fastest  time  of  these  vessels  was 
(lone  by  the  l'mi>ria  cm  her  eighty-second  trip,  when 
she  ran  from  Oueenstown  to  New  York  in  five  days 
twenty-two  hours,  an  average  speed  of  19*57  knots. 
In  1 89 1  the  most  modern  of  the  big  Cunarders  were 
ordered.  These  were  twin-screw  boats,  the  Campania 
and  Luc  an  id,  the  largest  vessels  (except  the  Great 
Eastern)  ever  built  up  to  that  perioil.  They  were 
launched  by  the  Fairfield  Shi])building  Company  in 
September,  1892.  and  February,  1893.  The  dimensions 
of  these  vessels  are  : — 

Gross  tonnage      ..          ..  ..  12,950 

Net  tonnage         . ,          , .  . .  4,975 

Length  over  all    ..           ..  ..  620  ft. 

Length  between  perpendiculars  601  ft. 

Beam        .  .          .  .          . .  . .  65  ft.   3  in. 

Depth  from  upper  deck  .  .  . .  43  ft. 

Indicated  h.p.      . .          . .  . .  30,000 

Of  the  two  the  Lucania  is  shghtly  the  faster.  Their 
usual  sea  s]ieetl  is  from  21  i  to  22  knots  per  hour,  and 
their  reconl  voyages  are  :  — 

Outward.  Homeward. 

Days.       his.      mins.         Days.       hrs.      mins. 

Lucania    . .        5  7         23  5  8         38 

Campania  5  9  6  5  9         18 

The  Cunard  Line  boast  that  not  a  single  passenger 
ever  lost  his  life  through  a  mishap  to  one  of  their 
vessels.  The  worst  loss  the  Cunard  Company  ever 
sustained  was  that  of  the  Oregon,  a  fine  new  steamer 
which,  on  March  14th,  1886,  was  sunk  by  colUsion 
with  an  im known  schooner  near  Long  Island,  but  all 
those  on  board  were  safely  transferred  to  the  boats, 
and  not  a  life  was  lost.  The  Pavonia  once  drifted 
about  for  days  in  a  gale  with  her  boilers  loose,  but 
was  towed  to  harbour,  and  the  Etruria  in  1902  lost 
her  propeller,  and  yet  was  taken  into  port  without 
further  damage.  Tiie  Cunard  Company  have  of  late 
years  adopted  the  policy  of  building  large  first-class 
twin-screw  intermediate  steamers  of  great  cargo 
capacity,  fair  sea  speed,  and  with  accommodation 
for  a  limited  number  of  passengers,  such  as  the  Saxonia 
and  Ivernia, 

[To  be  continued.^ 
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PROFESSOR  JOHN  PERRY,  M.E.,  D.Sc,  LL.D.,  F.R.S., 

WhiL  SchoLf  AssocMJnsLCE,,  Professor  of  Mechanics  and  Mathematics  at  the  Royal  College  of  Science. 


PROFESSOR  PERRY  was  born  in  Garvagh, 
County  Derry,  in  1850,  and  spent  the  early 
years  of  his  life  in  that  secluded  market  town,  where 
it  was  the  fashion  to  think  and  act  for  oneself.  There 
there  can  be  no  question  but  that  this  circumstance, 
combined  with  healthy  outdoor  life,  had  a  marked 
influence  upon  his  mental  training. 

F*rofessor  Perry  comes  of  a  hterary  stock.  All  the 
family,  it  seems,  wn)te  verses  except  himself,  and  it 
is  not  surprising  to  hear  that  in  such  an  environment 
he  was  fond  of  Scott  and  Cooper  at  nine,  and  enjoyed 
Shakespeare  at  twelve  years  of  age.  At  the  present 
time  he  is  an  omniverous  reader  of  general  literature, 
with  a  special  penchant  for  historical  works,  and  in 
this  connection  it  is  interesting  to  note  that,  altlKuigh 
a  French  and  German  scholar,  he  ])refers  t<^  use  even 
the  worst  published  English  translation  of  a  foreign 
book  rather  than  read  the  original. 

At  the  Model  School  at  Belfast  he  carried  off  numerous 
prizes,  and  secured  a  silver  medal  in  natural  science, 
and  on  matriculating  at  Queen's  College,  Belfast, 
he  obtained  a  science  scholarship  and  the  l*eel  i)rize 
in  geometry.  A  series  of  additional  prizes  and  exhibi- 
tions, including  Whitworth  JCxliibitions  in  i»S08  and 
1869  and  a  Whitworth  scholarsliip  in  1870,  culminated 
in  the  latter  year  when  he  graduated  as  Bachelor  of 
Engineering  in  the  Queen's  I'niversity  of  Ireland  with 
first  class  honours,  a  gold  medal  and  the  Peel  prize. 

His  earliest  practical  training  was  gained  during 
an  apprenticcsliip  to  Messrs.  Coates,  of  the  Lagan 
and  Prince's  Dock  Foundries,  Belfast.  He  is  of  the 
opinion  that  for  a  student  to  know  great  men  is  a 
very  important  factor  in  his  education ;  liis  pro- 
fessors were  nearly  all  well-known  men — Purser, 
Thomas  Andrews,  James  Thomson  (brother  of  Ix^rd 
Kelvin),  W>'vil)e  Thomson,  and  others. 

Professor  Perrj-  was  lecturer  in  physics  at  Clifton 
CoUe^e  1870-74,  and  there  started  the  first  School 
Physical  Laboratory  and  Workshop,  which  are  still 
thriving  institutions.  In  1874  he  acted  as  secretary 
to  the  A  section  of  the  British  Association,  and  in  the 
same  year  became  Thomson  scholar  and  honorary 
assistant  to  Sir  William  Thomson  (now  Lord  Kelvin) 
in  Glasgow. 

In  1875  Dr.  Perr>'  went  to  Jai)an  as  joint  ]>rofessor 
(with  the  principal)  of  engineering  in  the  lni])erial 
College  of  Engineering,  and  returned  to  England  in 
1879.  Professor  Perry  says  that  in  i)at  riot  ism,  in 
courage,  in  cliaracter,  in  all  that  goes  to  make  what 
we  call  soul,  the  Jajianese  j)eople  are  ahead  of  all 
other  nations.  In  conjunction  with  Pn^fessor  Ayrton, 
he  did  so  much  electrical  work  that  Professor  Clerk 
Maxwell  jocularly  remarked  that  the  electrical  centre 
of  gravity  had  removed  to  Japan. 

His  activities  since  his  return  from  Ja])an  have  been 
manifold.  His  first  task  was  to  organise  the  ^\o^ks 
of  Messrs.  Clark  and  Muirhead,  introducing  large 
tools,  machinerj'  for  the  covering  of  wire  with  gutta 
percha,  etc.,  and  for  the  testing  of  dynamos. 

Professors  Ayrtcm  and  Perry  were  appointed  joint 
engineers  to  the  Faure  Accumulator  Comi)any  a  few 
months  after  it  began  work,  and  remained  in  that 
capacity  until  the  English  j^atents  were  disjx)se<l  of. 
They  lighted,  among  other  places  (in  18S3),  the  Grand 
Hotel,  Charing  Cross;  arrangetl  the  driving  of  tram- 
cars  and  tricycles  and  ex])erimented  on  accumulators 
at   the   manufactories  in   Liverp(K)l   and    Paris.     The 


only  motors  wliich  gained  prizes  at  Paris  in  1889  were 
of  their  invention.  They  invented  multipolar  dynamos 
in  1882,  and  their  other  joint  inventions  are  numerous. 
On  the  death  of  Professor  I-'leeming  Jenkin,  Dr.  Perry 
became  engineer  of  the  Telpherage  Comjiany,  and  from 
July  to  October,  1885.  superintended  the  erection  and 
setting  to  work  of  the  telpher  Hue  at  Glynde,  in  Sussex. 

In  1882  he  became  J^rofessor  of  Mechanical  Engi- 
neering and  Applied  Mathematics  at  the  Finsbury 
Technical  College,  and  in  18c/)  he  l)ecamc  Professor  of 
Mechanics  and  Mathematics  in  the  Royal  College  of 
Science,  London. 

(^f  the  lectures  to  students,  and  the  papers  which 
he  has  contributed  to  the  technical  societies,  we  can 
only  mention  a  selection.  He  wrote  many  of  the 
mathematical  and  physical  articles  in  Blackie's 
•*  Cyclopaedia,"  and  published  an  Elementary  Treatise 
on  Steam,  issued  by  Macmillan  in  1873  ;  his  book  on 
1  'ractical  Mechanics  is  well  known.  Other  works  include 
"  The  Calculus  f(jr  Engineers,"  and  *'  Steam,  Gas, 
and  Oil  Engines."  His  first  scientific  paper  was 
read  before  the  Royal  Society  of  Ltmdon  early  in 
1875.  on  '*  The  IClectric  Conductivity  of  Glass  as 
Dependent  on  Temperature."  In  ])artnerslup  with 
Sir  William  Thomson,  he  read  a  pa]K.T  on  "  Capillary 
Surfaces  of  Revoluti(m  "  in  1875  before  the  Royal 
Society  of  Edinburgh.  The  Society  of  Arts  in  1881 
awarded  him  their  silver  medal  for  a  lecture  on  "  The 
I'uture  Develo]inient  of  IClectricaL  Appliances."  In 
1882  he  delivered  a  course  of  Cantor  Lectures  on 
hydraulic  machinery.  At  the  Leeds  meeting  of  the 
British  Association  he  delivered  the  Operatives' 
Lecture  on  "  Spinning  Tops  "  (this  is  now  published  as 
a  small  lM)ok  by  the  S.P.C.K.,  and  is  also  being  pub- 
hshed  in  German). 

Professor  Perry  arranged  the  system  of  technological 
examination  in  mechanical  engineering  of  the  City 
and  Guilds' Institute.  As  a  chairman  of  the  examiners 
in  the  seven  engineering  subjects  of  the  Science  and 
Art  Department,  he  has  now  more  intluence  over 
methods  of  teaching  in  science  classes.  The  publication 
of  his  lectures  on  '*  Practical  Mathematics  to  .Vriizans  " 
(S}X)ttisw{KHle.  1899,  and  just  translated  into  German) 
first  ac<iuainted  the  public  with  the  value  of  some 
of  his  evening  courses  at  Finsbury  twenty  years  ago  ; 
the  methcKl  is  now  being  adopted  in  (iermany  and 
America.  A  result  of  the  B..\.  discu.-sion  in  1901 
(}nil>lishe<l  by  Macmillan)  is  that  a  reform  has  already 
begun  in  the  teaching  of  mathematics,  and  great 
clianges  have  already  taken  place  in  the  Oxford  and 
Cambridge  local  examinations,  as  well  as  those  of  the 
Civil  Service  Commissioners.  Young  boys  are  now 
doing  ex])erimeiital  mathematics,  using  sipiared  paper, 
and  the  language  of  the  inlinitesimal  calculus;  and  the 
subject  of  j>ractical  mathematics,  is  being  taught  to 
hundreds  of  thousands  of  students.  His  addresses 
as  l*resideiil  ol  the  Institution  of  Electrical  Engineers 
(i<;<K)-i),  and  as  President  of  Section  G  of  the  British 
Ass^Kiation  (1002).  his  inaugural  address  at  the  Royal 
College  of  Science(  i(-><j2),  his  aildress  at  Oxford(pubUshed 
in  "  Nature,"  Decemlwr  31st.  1903),  and  many  other 
addresses,  memoirs  and  letters,  Iiave  given  rise  to 
discussions  on  educatiim.  l*rofessor  Ferry  has  un- 
<juestionably  considerable  originahty  of  ideas  in 
educational  matters,  and  has  always  been  fortunate 
in  ch');)sing  the  psychological  moment  for  acting 
upon   them. 
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A  NEW  ^-TON 
5TEAn-HAnnER. 


THIS  steam  hammer,  nominally  4  tons,  is  of  the 
"  Girder  '*  type,  that  is,  the  cylinder  is  carried 
on  a  girder  supported  at  each  end  by  a  column.  The 
girder  is  built  up  of  steel  plates  and  angle  bars,  and  the 
columns  are  of  cast  iron. 

._:In  forging  large  masses  of  iron  or  steel,  it  is,  of  course, 
a  great  advantage  to  the  forgemen  to  have  plenty  of 
room  all  round  the  hot  forging  wherein  to  carry  on 
their  work,  and  in  designing  the  hammer.  Messrs. 
Davis  and  Primrose,  of  Leith,  have  afforded  con- 
venience for  this  in  a  marked  degree,  the  space  between 
the  columns  being  17  ft.,  with  a  clear  height  of  11  ft. 
to  lowest  flange  of  girder. 

. .  The  cyUnder  is  26^^  in.  diameter  of  bore,  or,  say, 
552  square  inches  of  area,  and  the  permissible  length 
of  stroke,  66  in.  There  being  80  lb.  per  square  inch 
of  steam  pressure  on  the  top  of  this  piston,  a  force  of 
20  tons  is  exerted  in  a  downward  direction,  and  the 
weight  of  the  piston-rod  itself,  being  4  tons,  the  falling 
weight  may  be  stated  as  24  tons. 


The  driver  stands  on  the  small  elevated  platform 
seen  on  the  right,  from  which  position  he  lias  a  clear 
view  of  the  forgeman,  who  gives  him  his  orders,  also 
of  the  forging  that  he  may  be  going  to  strike  vnth  the 
hammer.  There  are  double  handles,  so  that  the 
driver  can  work  the  hamn>er  from  either  side  of  the 
column. 

The  columns  are  each  bolted  to  a  base-plate,  the  two 
base-plates  are  kept  in  position  by  strong  ties  and 
struts,  also  bedded  into  ground,  and  concrete. 

The  anvil  block  is  a  casting  of  32  tons  weight, 
having  a  base  7  feet  square  resting  on  timbers  and  con- 
crete. The  anvil  is  held  in  the  block  by  dovetail  and  key. 

For  guiding  the  piston-rod  there  are  two  flats  planed 
on  it,  and  the  lower  part  of  the  cylinder  has  a  long 
stuffing  box  of  a  special  design  of  the  makers,  which, 
with  the  massive  steel  Gland,  forms  a  capital  guide.   J? 

The  complete  equipment  embraces  two  forge  cranes, 
each  capable  of  carrying  20  tons,  two  heating  furnaces, 
and  the  necessary  boilers  for  raising  steam. 


NEW  4-TOX  STEAM  HAMMER   BY    MESSRS.    DAVIS    AND    PRIMROSE,    LEITH. 
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VANCOUVER    HARBOUR. 


Minmg  In  British  Columbia  and  the  Klondyke* 


IN  Mr.  A.  G.  Bradley's  new  book  on  Canada  in  the 
Twentieth  Century,*  there  is  an  interesting 
reference  to  the  mining  possibilities  of  British  Columbia, 
a  number  of  pages  being  devoted  to  A'ancouver. 
which  is  not  only  an  outfitting  centre  for  the  mining 
regions  in  the  interior,  but  also  for  the  great  Klondyke 
and  Yukon  district  of  the  far  north. 

'*  A  number  of  people  in  X'ancouver  are  interested 
in  mines,  and  may  be  described  just  now  as  '  staying 
with  their  investments,'  occupying  themselves  in  the 
meantime  with  more  active  concerns.  The  auriferous 
regions  of  British  Columbia  are  immense,  so  are  the 
coal,  iron,  copper,  and  silver-lead  depots.  In  spite 
of  the  busy  districts  and  mining  centres  such  as  Nelson, 
Rossland  and  Greenwood,  they  are  as  yet  but  faintly 
known  and  scarcely  trenched  upon,  but  everyone  is 
aware  that  gold  mining  has  been,  and  is,  a  brisk  industry 
in  the  province,  and  that  the  latter  has  a  market  of 
its  own,  and  has  had  its  boom.  The  memory  of  this 
rankles  in  the  minds  of  most  British  Columbians,  and 
still  more  in  that  of  others  who  are  not  residents  of 
the  Pacific  province.  There  is  nr>  question  whatever 
of  the  ]X)tentialities  of  the  country,  but  confidence  in 
it  abroad  was  temporarily  shaken,  if  not  shattered, 
by  the  unwisdom  of  its  immediate  friends  and  ex- 
ploiters. Men  lost  their  heads,  and  for  the  most  part 
their  money,  in  reckless  speculations,  and  the  market 
acquired  such  a  reputation  for  wild-cat  schemes  that 
the  outside  investor  was  ultimately  choked  otf,  and 
buttoned  up  his  pocket  relentlessly  against  all  further 
propositions  from  British  Columbia.  Thus  was  a 
good  thing  spoilt  by  the  short-sighted  folly  of  those 

•  ••  Canada  in  the  Twentieth  Ccnturv,"  by  A.  G.  Bradley.    i6s.  net. 
Publiihed  by  Archibald  Constable  antl'Co..  Ltd. 


who  had  its  making  in  their  hands — spoilt  for  the 
time  that  is  to  say.  The  paying  mines  do  not  cease 
to  pay  on  account  of  ])aper  speculations  among  the 
mountains  surrounding  them,  and  no  doubt  confidence 
will  one  day  be  restored  to  a  field  that  itself  has  given 
no  cause  whatever  to  forfeit  it.  One  hears  a  great 
deal  of  the  Yukcm  in  Vancouver — that  far  away 
mysterious  mining  region  generically  known  in  I'!ngland 
as  Klondyke.  One  meets  many  people  from  there 
wintering  in  Vancouver,  who  are  glad  enough  to 
exchange  the  temjHTature  of  45  deg.  and  even  (m  deg. 
below  zero  for  a  winter  like  Bournemouth  or  Ilfra- 
combe.  Steamers  run  from  Vancouver  for  a  thousand 
miles  through  countless  islands  to  Skagway  in  Alaska, 
and  thence  passengers  for  the  Yukon  proceed  by  rail 
over  the  famous  '  White  Pass  '  to  Dawscm  City,  six 
hundred  miles  away  and  in  British  territory.  The 
terrors  of  the  old  route  to  Klondyke,  the  dangers  by 
land  and  water,  by  frost,  hunger  and  mysterious 
diseases,  were  in  the  later  nineties  of  world-wide 
notoriety,  and  were  in  no  wit  exaggerated.  I  have 
been  much  in  comjiany  with  many  j>eople  (m  the 
coast  who  went  through  them  all,  and  have  heard 
tales  enough  of  their  adventures  to  fill  a  lxx)k.  But 
now  they  go  backwards  and  forwards  by  nail  and 
steamer  in  luxury,  though  at  great  expense,  while 
Dawscm  has  every  convenience  of  an  ordinary  North 
American  city — though  at  twice  or  three  times  the  cost." 
Although  designed  chiefly  for  the  general  reader 
and  largely  devoted  to  agriculture.  Mr.  Bradley's 
work  will  be  useful  to  any  young  engineers  who  have 
fixed  upon  Canada  as  their  objective,  owing  to  the 
fact  that  it  is  based  upon  the  very  latest  conditions 
of  Canadian  life.  There  are  numerous  plates,  which 
include  the  accompanying  view  of  Vancouver  Harbour. 
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NEW   LATHE   BY   MESSRS.   ALFRED   HERBERT,   LTD. 

A    NEW    ACCESSORY    FOR    MOTOR 
MANUFACTURERS. 


THIS  is  a  macliine  which  has  been  recently  developed 
by  Messrs.  Alfred  Herbert,  Ltd.,  mainly  for 
dealing  with  medium  size  chuck  work,  and  has 
IxTH  very  largely  supplied  to  manufacturers  of  motor 
<  ars  for  making  parts  from  bars  too  large  to  go  through 
the*  spindles  of  the  ordinary  turret  lathes. 

The  machine  in  question  has  9-in.  centres  and  has 
3j(-in.  hole  through  the  spindle,  thus  enabling  bars 
of  considerable  size  and  weight  to  be  handled. 

The  hexagon  capstan  is  a  feature  of  great  utility 
when  the  lathe  is  used  on  large  bars,  as  it  enables 
siKicial  tools  of  considerable  size  to  be  firmly  attached 
to  its  faces.  In  the  case  of  an  ordinary  capstan  lathe 
there  is  difficulty  in  using  a  tool  beyond  a  certain 
size  and  weight  on  account  of  the  limit  set  by  the 
strength  of  the  shank  of  the  tool. 

The  lathe  is  fitted  with  patent  chasing  saddle  in 
which  chasing  is  done  by  means  of  a  leader  enabhng 
any  rc<iuired  pitches  to  be  cut  without  any  danger 
i)i  cross  threading,  and  without  rendering  it  necessary 
for  the  lathe  to  be  reversed. 

The  movement  for  engaging  the  nut  with  the  leader 
aJHo  engages  the  tool  with  the  work,  the  reverse  move- 


ment withdrawing  the  tool  and  disengaging  the  nut. 
The  leader,  being  removable,  can  be  made  with  a 
pitch  which  bears  an  even  ratio  to  the  pitch  to  be  cut, 
thus  preventing  danger  and  doing  away  with  all 
difficulty  in  engaging  the  nut  in  the  proper  place. 

Each  leader  will  cut  four  pitches,  these  pitches 
being  determined  by  the  lower  of  the  two  handles 
in  the  feed-box,  and  the  screws  produced  may  be  either 
right  or  left  hand,  the  hand  being  determined  by  the 
upper  of  the  two  levers. 

The  capstan  slide  itself  is  adjustable  along  the  bed 
and  has  six  automatic  feeds.  It  has  also  six  indepen- 
dent automatic  stops,  one  for  each  tool  in  the  turret. 
These  stops  are  carried  by  a  hexagon  bar  at  the  front 
of  the  capstan  shde,  and  this  bar  is  geared  so  as  to 
rotate  with  the  capstan,  so  as  to  bring  the  correct 
stop  into  operation  at  the  proper  time. 

In  many  cases,  especially  when  used  for  making 
motor  car  gears  from  solid  bars,  the  tools  are  provided 
with  automatic  oil  feed  through  them.  In  this 
way  they  are  lubricated  right  on  their  cutting 
points  and  the  pressure  of  the  oil  supply  tends  to 
wash  out  the  hole  and  keep  »*  clear  from  chips. 
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DREDGING    OPERATIONS    AT    THE    LOWER 
BARRAGE    ON    THE    NILE. 


IN  small  (Ircdj^tTs  f^ir  harbour  ami  dock  work, 
and  for  clearin*];  rivers,  canals,  and  various  water- 
ways, the  form  of  the  Inicket.  or  j^rab,  «jenerally 
employed  has  attained  to  sucli  ])erlection  that  it  is 
at  i)resent  not  so  much  the  tool  itselt.  but  the  nietliod 
of  api^lying  the  necessary  ])ower  to  it  that  emjauje^  the 
attention  of  those  interested  in  this  i)articular  ckiss 
of  tool. 

For  certain  jnirjio^e^.  buckets,  or  ".jrab"^,  of  sin^zle- 
chain  type,  worked  by  a  single  cliain.  an<l  capable  of 
attaching:  to  and  working'  Irom  an  ordinary  >in«ile 
chain-liftinjj;  crane,  can  be.  and  are  to  a  ci-rtain  extent, 
advantageously  em])loyed  :  but  lor  aU-round  dretlnins^ 
(»r  excavating,  the^e  sin.f;le-chain  .<4ral)s  are  o})en  to 
various  objections  when  com]\'ired  with  ^nd>^  ol  the 
double-chain  type,  worked  from  suitable  cranes  <»! 
special   design   and   construction. 

In  the  dred^inji  operations  at  tlie  lower  Rarraue. 
on  the  Nile,  it  was  found  advantageous  t«)  use  the 
"  Kingston  "  type  of  double  chain  ujrab  dri'di^er.  made 
by  Messrs.  Rose.  I  )own«^.  an<I  Thomj^son,  Ltd..  oi 
Hull    and    Lon<lon.     The    accompanyinu    illustration 


shows  several  of  these  handy  and  ellaient  machines  in 
o]>eration. 

In  the  ■'  Kingston  "  dredijer  all  th«' 


which  it  is  unal>le  to  lilt.  This  is,  of  tourse.  a  matter 
of  considerable  importance  when  very  stitt  material 
is  encountered,  as  it  wouhl  yive  tlie  grab  a  ])eckini<  or 
scrapinii  movement,  thus  aidinuj  the  ultimate  lift. 

rile  machine^  illustrated  are  nnumted  up  m  double 
cylin<lrical  steel  pontoons,  which  are  found  to  be 
mo^t  suitable  for  tlie  particular  W(»rk  in  ([uestion. 
riie  capaiity  ot  the  '"  Kinuston  "  varies  between  30 
anil  ;c)()  ton>  j>cr  h  )ur. 


a^t 


"  KIXGSTOX  ■'    DREDC.KKS    F:MPI.'.)YKI)    ON    TMK    I<Kl(  )NSrurcTIOX    •)F    THK    LOWKR    r.AKRAGI-:   UN'    THK    NILE. 
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MODERN     CHAIN     MANUFACTURE. 


mii!m,MmiiMmm^M 


THE  machine  here  illustrated  may  be  described  as  a 
marvel  in  mechanics,  for  it  is  fed  with  hoop  steel 
on  the  one  side  and  disgorges  finished  chain  of  the 
"  detachable  "  type  on  the  other.  Hitherto,  detach- 
able chain  has  been  made  only  of  cast-iron  which  had 
to  pass  through  no  less  than  seventeen  different  opera- 
tions in  the  course  of  its  manufacture,  whereas  the 
Locke^ Steel  Chain  is  made  by  a  series  of  five  operations 
with  a  series  of  ingenious  dies.  It  is  impossible  within 
the  space  at  our  disposal  to  follow  the  intricacies 
of  the  process ;  suffice  it  to  say  that  instead  of  taking 
the  chance  product  of  castings,  the  Locke  chain  is 
scientifically    made — both   in    construction    and    com- 


position it  is  altogether  subject  to  control.  For 
instance,  Unks.  can  be  made  to  detach  easily  or 
^vith  difficulty,  and  may  be  produced  of  any  design 
or  strength. 

The  soft  steel  after  being  made  into  chain  is  hardened 
and  tempered  by  a  special  process,  rendering  it  proof 
against  the  jerks  and  jars  that  are  so  liable  to  break 
chains  in  actual  work. 

The  Locke  Steel  Chain  Company,  of  i8,  Bishopsgate 
Street  Within,  have  acquired  the  entire  European 
patents  connected  with  the  invention,  and  have 
erected  a  factory  at  South  Tottenham  for  the  manu- 
facture of  the  chain. 


AUTOMATIC    MACHINE   TURNING   OUT   FINISHED   CHAIN    FROM   A   BAND   OF   HOOP  STEEL. 
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A   TRANSFERABLE 

5TEERING 

PR0PUL50R, 

Which   dispenses   with    the    eacumbt^Qce 

oJ  transmission  gear^  and  clutches, 

reversing  gears  and  rudder* 


A  NOVEL  apparatus  for  pro})elling  and 
-^^  steering  boats  is  the  Universal  Trans- 
ferable Steering  Propulsor  illustrated  herewith, 
its  most  interesting  feature  being  the  gyratory 
movement  of  the  screw-box  through  the  entire 
arc  of  a  circle,  which  enables  the  helmsman 
to  turn  the  boat  within  its  own  length.  Economy 
of  working  and  maximum  speed  are  also  claimed 
for  the  apparatus,  which,  w^e  understand,  is 
already  used  in  the  navies  of  France,  Russia 
and  Japan.  The  apparatus  comprises  a  motor 
with  special  carburettor,  a  horizontal  frame, 
vertical  arm,  and  the  screw-box  and  screw, 
movable  around  a  vertical  axis.  The  motor 
acts  directly  upon  a  shaft  j)assing  through  the 
horizontal  frame,  which  in  turn,  by  a  system 
of  gearing,  transmits  to  a  vertical  shaft  enclosed 
in  the  vertical  arm,  and  thence  communicates 
to  the  screw  the  rotary  motion  necessary  for 
propulsion.  The  screw-box  is  kept  in  position 
at  the  lower  extremity  of  the  vertical  arm 
by  a  movable  tube  passing  through  the  arm. 


the  upper  portion  of  the  tube  ending  in  a 
pinion  controlled  by  a  shaft  passing  outside 
of  the  horizontal  frame,  to  wliich  the  steering- 
wheel  is  attached. 

In  this  way  a  gyratory  movement  is  given 
to  the  screw  for  steering  purposes,  and  it  can 
be  turned  horizontally  in  any  direction. 

Numerous  applications  for  such  a  device 
suggest  themselves  in  connection  with  life-saving, 
commerce,  or  pleasure  boats,  and  not  the  least 
important  feature  of  the  apparatus  is 
that  it  can  be  transferred  from  one  vessel  to 
another. 

Being  independent  from  the  hull  of  the  boat, 
the  propulsor  does  not  transmit  the  motor's 
vibrations,  and,  consequently,  the  resulting 
strains  on  the  ribs  of  the  boat  are  small, 
while,  as  the  a])paratus  occupies  a  minimum  of 
space,  the  whole  of  the  boat  is  available  for  ])as- 
sengers  or  cargo. 

For  the  illustration  and  particulars  we  are 
indebted  to  Mr.  \V.  R.  B.  Lockie,  of  Liverpool. 
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CATALOGUE 

DESIGNS  .  .  • 


COME  attractive  cover  desigm  are  illustrated 
*^  thtsinofitii^tbooigliaslcolour  pla>3  a  verj^ 
tniportanl  part  in  both*  wc  are  unable  to  do 
fidl  )tisiiiDe  to  the  originals. 

Ooe  of  the  most  tasteful  designs  we  have 
ieen  biely  b  forwarded  by  Messrs.  R,  Waygood 
and  Col  The  line  work  ts  forcible  ^4thout 
betng  redondant  and  b  exectited  m  dark  green, 
upon  a  most  ingeiiiotis  background  made  up 
€i  cross-hatching.  The  royal  arms  appear  in 
I  red.  which  colour  b  ako  chosen  for  the  dainty 
I  silk  Uyw  with  which  the  brochure  is  tied. 
The  interior  is  in  keeping  with  the  clever  ' 
the  text  being  printed  in  red  tjT>e.  whii 
half-tone  blocks  are  of  the  best. 

We  are  reviewing  Messrs, Broadbent  and  Sons' 
latest  effort   in  anotfutr  part  of  the  Magazine. 


This  collection  of  admir- 
able view's  is  bound  in 
a  highly  artistic  cover 
for  which  a  subdued 
shade  of  green  has  been 
chosen.  Tlie  wording  and 
lighter  parts  of  the  design 
appear  in  mat  silver 
and  arc  thus  thrown 
into  high  relief.  The 
darker  part  of  the  cover 
is  produced  in  electric 
blue  and  metallic  purple, 
which  gives  an  exceed* 
ingly  rich  ioni  ensembk 
to  the  cover.  The  in- 
terior is  elegantly 
printed  on  the  finest  art 
paper. 
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LONDON,  March  22nd,  1904, 

Our  Navy, 

The  war  in  the  Far  East  has  already  provided  us 
%Hth  an  object  lesson  on  the  value  of  an  efficient 
navy  which  can  scarcely  fail  to  have  impressed  those 
who  are  inclined  to  grumble  at  our  rising  navy  cati- 
mates>  Efficiency  unquestionably  is  the  keystone 
oi  the  i^Kjlicy  which  governs  at  the  Admiralty  to-day, 
and  while  This  is  so,  Britain  can  certainly  afford  to 
pay  and  pay  handsomely  for  all  that  the  navy  means. 
The  e-stimates  for  1904-05  provide  for  an  expenditure 
of  ;^56. 8 89.000.  which  means  an  increase  of  £2.452.000. 
part  of  which  is  accounted  for  by  the  larger  part  of 
the  cost  of  the  Triumph  and  Swi/tsure  l^ing  debited 
to  next  year's  account. 

The  ships  at  present  under  consti^ctton  include 
eight  battleships,  thirteen  armoured  cruisers,  one 
second-class  cruiser,  four  third-class  cruisers,  eight 
scouts,  twenty- three  destroyers,  eleven  submarines, 
a  river  gunlxiat.  and  the  new  Admiralty  yacht.  Two 
battleships,  four  armoured  cruisers,  fourteen  destroyers^ 
and  ten  submarines  will  be  commenced  during  the 
financial  year  1904-05,  The  acquirement  of  the 
Chilian  battleships  has  necessarily  modified  last  year's 
programme  so  that  otily  two  new  battleship^s  will 
be  laid  down  and  these  will  be  commenced  in  the 
autumn  instead  of  in  April  They  will  be  known  as 
the  Lord  Nelson  class  and  will  be  the  first  of  a  new 
type  of  warship,  with  very  heavy  armament. 
'  Steady  progress  has  been  made  with  the  work  of 
reconstruction  announced  two  years  ago.  and  in  the 
current  year  steps  have  been  taken  which  will  greatly 
increase  the  efficiency  uf  the  dockyards  which  are  to 
be  completely  furnislied  with  electric  light  and  powder, 
while  the  obsolete  machinery  of  which  we  have  heard 
occasional  complaints  is  to  be  replaced  with  appliances 
of  the  latet>t  type.  It  is  also  ver>^  satisfactory  to 
know  that  in  no  country  have  more  careful  experiments 
been  made  with  regard  tn  the  utilisation  of  oil  fuel 
in  the  navy. 

The  Best  Guarantee  of  Peace. 

Our  ]^K>sitinn  with  regard  to  the  Navy  was  well 
put  by  Sir  George  Sydenham  Clarke,  K.C.M.C.  R,E., 
in  a  '  paper  which  was  printed  by  the  order  of 
the  Victunan  Senate  in  June  last.  and.  in  view  of 
subsequent  events  in  the  East,  it  is  doubly  interesting 
at  the  present  moment. 

"  Great  Britain,"  said  Sir  George,  "  has  a  distinct 
superiority  in  battleships  and  in  cruisers  over  the 
two  next  Powers.  In  firsl-class  battleships  com- 
pleted we  shall  next  year  be  equal  to  any  three  Powers. 
Our  total  naval  expenditure  is  now  nearly  equal  to 
that  of  France,  Russia,  and  Germany  combined,  and 
we  can  build  warships  more  quickly  and  more  cheaply 
than  any  of  these  Powers.  The  imjiortant  alliance 
with  japan  would,  in  certain  contingencies,  bring 
seven  battleships  and  thirty-three  crtiisers.  all  con- 
centrated in  the  China  seas,  into  Une  with  the  British 
Navy,  and  no  European  fleet  is  more  efficient  in  pro- 
portion to  its  numbers,  or  manned  by  better  fighting 
men  than  that  of  Japan,  A  feverish  naval  com* 
petition  stiill  continues,  and  is  most  marked  in  the 
case  of  Germany  and  the  United  States,  while  Japan 
has  latelv  had  the  patriotism  to  Uft  her  Navy  out  of 
the  sphere  of  parly  politics.     France  of  late  slackened 
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somewhat  in  building  battleships  especially,  but  is 
now  building  six  of  the  first  class ;  Russia  continues 
steadily  to  increase  both  battleships  and  protected 
cruisers. 

Position  of  the  British  Navy. 

••  I  consider  that  our  present  position  is  satisfactory 
Both  absolutely  and  relatively,  to  probable  enemies, 
the  British  Navy  has  never  been  so  strong,  or  so  efficient 
in  peace  time  as  it  now  is ;  but  this  result  has  been 
attained  only  in  recent  years,  and  by  strenuous  efforts. 
During  last  century  there  were  periods  of  dangerous 
weakness.  We  had  ignored  the  plain  lessons  of  our 
history ;  we  lived  upon  the  prestige  of  the  past,  and 
we  courted  disaster.  There  can  be  Uttle  doubt  that  our 
marked  efforts  since  1889  to  build  up  the  Navy  have 
stimulated  a  competition  which  would  not  have 
become  so  acute  if  we  had  maintained  a  consistent 
policy.  Our  naval  estimates  have  been  doubled,  and 
their  present  amount,  more  than  ;£34.ooo.ooo.  ex- 
clusive of  India  and  the  Colonies,  must  throw  strain 
upon  our  resources,  especially  as  we  have  not  yet 
adapted  our  military  organisation  to  our  real  require- 
ments, and  our  normal  Army  expenditure  has  mounted 
up  to  more  than  ;£27. 500.000.  not  including  the  cost  of 
over  70,000  Regul^  troops  serving  in  India.  In  view  of 
these  enormous  figures,  I  think  that  you  will  agree 
that  the  mother  country  is  fully  aUve  to  her  vast 
responsibilities,  and  is  making  splendid  efforts  to 
maintain  that  supremacy  at  sea  which  is  the  surest 
guarantee  of  peace,  and  which  in  war  is  the  only  means 
of  guarding  the  commerce  upon  which  the  Empire, 
and  most  especially  Australia,  absolutely  depend. 
On  two  recent  occasions,  at  the  time  of  the  Fashoda 
incident,  and  during  the  critical  period  of  the  South 
African  campaign,  the  Navy  stood  directly  and  effec- 
tually between  the  nation  and  a  great  war. 

"There  are  some  persons  who  seem  to  find  pleasure 
in  discovering  special  sources  ot  danger  to  the  Empire, 
and  you  may  have  been  told  that  the  sea  is  an  '  unstable 
element,'  that  naval  operations  are,  therefore,  uncer- 
tain, that  changes  in  ship-building  and  in  armaments 
have  operated  to  our  disadvantage,  and  that  the 
lessons  of  the  past  are  valueless  in  view  of  the  unknown 
conditions  of  the  future.  I  ^sk  you  to  reject  unhesi- 
tatingly all  such  suggestions.  Our  history  proves 
conclusively  that,  while  the  land  has  proved  too 
frequently  treacherous,  the  sea  has  been  our  constant 
ally,  always  faithful  except  when  we  have  neglected 
its  claims." 

The  Submarine  Tragedy  at  Portsmouth. 

During  the  month  the  loss  of  the  submarine  Ai 
with  all  on  board  under  such  tragic  circumstances 
has  cast  a  gloom  over  Portsmouth,  and,  indeed,  through- 
out the  length  and  breadth  of  the  land,  from  His 
Majesty  the  King,  who  recently  inspected  the  sub- 
marine, to  the  humblest  colleague  of  the  gallant  men 
who  died  at  the  post  of  duty.  For  anything  ap- 
proaching this  terrible  affair  we  have  to  go  back 
to  the  attack  on  the  Housatonic  in  the  days  of  the 
American  Civil  War  when,  as  told  by  Mr.  Burgoyne 
in  his  fascinating  work  on  submarines,  the  attacking 
submarine  David  became  wedged  in  a  hole  in  the 
side  of  the  doomed  warship  and  the  nine  men  who 
formed  her  crew  were  drowned.  The  dangers  of 
submarine  warfare,  even  in  times  gf  peace,  are  only 
too  obvious.  The  wonder  is  that,  in  the  development  of 
the  submarine,  disasters  have  not  been  more  frequent. 
The  sad  affair  at  Portsmouth  will,  no  doubt,  be  the 
subject  of  a  searching  inquiry.  At  the  moment  we 
can  only  join  in  respectful  sympathy  with  the  bereaved. 


InTentlon  without  Ineentive. 

Mr.  George  Archibald  Lowry  complains  bitterly  in  the 
"  Society  of  Arts  Journal  '*  of  the  condition  of  our  Patent 
Laws,  in  which  he  remarks  there  is  neither  encourage- 
ment, hope,  nor  incentive  for  the  inventor.  Your 
patents,  says  Mr.  Lowry.  convey  no  sense  of  ownership 
nor  evidence  of  the  applicants  having  invented  any- 
thing. It  is  simply  a  certificate  of  registration  of  the 
application,  drawings,  and  claims,  and  that  they 
conform  to  the  requirements  of  the  office. 

To  give  a  patent  any  tangible  or  marketable  value, 
it  must  first  be  fought  through  the  courts  to  a  decision 
in  its  favour — even  if  the  inventor's  means  should 
permit  him  to  do  so,  and  he  should  live  to  see  the 
end  of  the  litigation,  the  term  of  his  patent  would 
probably  have  expired,  or  been  materially  reduced — 
and  if  he  is  defeated  in  even  one  claim,  though  he 
has  fifty  others  that  are  good,  his  whole  patent  is 
declared    invalid. 

The  English  investor  aisks  first,  *'  Have  you  a  United 
States  or  German  patent  ?  "  Unless  you  have  one 
or  both  of  these  the  English  patent  carries  no  weight 
and  his  interest  ceases. 

Is  it  justice  to  your  inventors  that  they  must  seek 
from  a  foreign  country  protection  in  their  own — 
these  foreign  patents  are  practically  a  guarantee  that 
"  you  are  the  sole  and  original  inventor  of  a  new  and 
novel  device  "  ;  those  who  wish  to  invest  feel  safe, 
and  those  who  infringe  do  so  at  their  peril. 

Your  Government  has  not  even  the  excuse  of  *'  ex- 
pense," for  although  the  United  States  Patent  Office 
fees  are  only  forty  dollars  {£%)  the  office  is  now  over 
two  million  dollars  ahead  of  its  outlay.  It  would 
not  cost  Great  Britain  anything  to  protect  her  in- 
ventors— but  instead  of  doing  so  she  and  her  Colonies 
prey  upon  them.  The  inventor  is  made  a  source  oi 
revenue — to  cover  the  simplest  device  with  patents 
"  under  the  Flag."  and  pay  the  taxes,  costs  over  a 
thousand  pounds. 

Another  correspondent  of  the  "  Society  of  Arts 
Journal "  expresses  the  hope  that  Mr.  Lowry*s  com- 
plaint may  approve  the  starting  point  for  a  recon- 
sideration by  the  Society  of  Arts  of  the  whole  question 
of  British  Patent  Law. 

Accidents  to  Workpeople  in  1908- 

The  Board  of  Trade  returns  show  that  during  the 
past  year  4,153  workpeople  were  reported  as  killed 
in  the  United  Kingdom  by  accidents  that  occurred  in 
the  course  of  their  employment.  This  number  sho\(*s 
a  decrease  of  170  (or  4  per  cent.),  as   compared  with 

1902,  and  was  lower  than  in  any  year  since  1898.  An 
analysis  of  the  figures  for  1903  shows  that  the  1,380 
seamen  killed  by  accident  included  920  employed 
on  steamships,  and  460  on  sailing  vessels.  These 
figures  give  i  death  for  every  223  persons  employed 
on  steamships,  and  i  for  every  93  employed  on  sailing 
ships.  Wrecks  or  casualties  to  the  vessels  accounted 
for  622  out  of  the  1,380  deaths.  Of  the  1.097  deaths 
among  miners.  1,072  occurred  through  accidents  at 
mines  under  the  Coal  Mines  Regulation  Acts,  and 
of  these,  567.  or  more  than  half,  were  occasioned 
by  falls  of  roof  or  side.  The  returns  of  fatal  accidents 
to  railway  servants  show  that  of  the  459  killed   in 

1903,  94  were  permanent  way  men,  49  porters,  2t7 
shunters,  34  brakesmen  and  goods  guards,  and  245 
in  various  other  occupations.  Among  the  742  factory 
workers  killed,  the  greatest  number  of  deaths  in  any 
one  group  of  occupations  was  in  the  founding  and 
conversion  of  metals,  viz.,  107.  followed  by  90  in  ship 
and  boat  building,  65  in  textile  factories,  and  48  in 
the  extraction  of  metals. 
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Improvements  in  the  Reciprocating  Engine. 

A  good  deal  of  attention  was  given  to  the  question 
of  superheating  by  Mr.  John  Mills,  in  the  course  of  a 
paper  on  Improvements  in  the  Working  of  the  Steam 
Eng:ine,  read  before  the  Staffordshire  Iron  and  Steel 
Institute.  Superheating  is  a  subject  which,  in  the 
opinion  of  Mr.  Mills  is  destined  to  receive  more  and 
more  consideration.  He  remarks  that  if  a  super- 
heater can  be  brought  into  the  market  that  will,  as 
Professor  Watkinson  states  his  will  do,  last  as  long 
as  the  boilers  to  which  it  is  connected,  and  will  be 
free  from  the  defects  of  most  types  hitherto  in  use, 
superheating  will,  nodoubt.  be  more  generally  adopted; 
for  in  this  direction  lies  the  chief  future  economy 
in  the  working  of  the  best  designed  up-to-date  engines 
of  the  present  day.  The  economical  improvements 
in  the  reciprocating  steam  engine  are  found  to  be. 
chiefly,  increased  piston  speeds,  the  use  of  higher 
pressures  in  (i)  the  single  cylinder,  {2}  in  the  com- 
pound engine,  and  (3)  in  the  triple  and  quadruple 
engines  ;  great  reduction  in  the  clearance  spaces, 
improvements  in  the  proportioning  for  the  pressure 
and  work  to  be  done  in  multi-cylinder  engines,  and 
the  use  of  superheated  steam.  Whether  the  recipro- 
cating engine,  with  all  the  improvements  applied,  has 
reached  the  zenith  of  its  usefulness,  and  is  to  be  super- 
seded by  the  gas  engine  using  producer,  furnace  or 
other  gas — or  that  the  rotary  engine  (as  sume  of  the 
prophets  say)  will  in  a  short  time  oust  both — ^Mr. 
Milk  does  not  pretend  to  say.  In  his  opinion,  the 
reciprocating  engine  will  not  be  scrapped  just  yet. 
*'  Threatened  lives  live  long." 

More  about  the  Proposed  Thames  Dam. 

W'e  hope  to  give  more  attention  in  an  earlv  number 
of  Page's  Magazine  to  the  proposal  of  Mr.  T,  W. 
Barber.  M.Iiist,C,E,,  to  construct  a  dam  across  the 
Thames  at  Gravesend,  as  briefly  outlined  in  our 
March  issue. 

Of  course,  many  objections  are  hkely  to  be  en* 
Ountered  in  the  furtherance  uf  this  scheme.  For 
instance,  a  correspondent  in  the  ''  Times  "  wants  the 
following  questions  answered  :— 

(1)  W^hal  will  be  the  effect  upon  the  climate  of 
London  and  the  health  of  its  citizens  of  a  huge  and, 
comparatively  speaking,  stagnant  lake  of  fresh  water 
set  in  their  midst  ? 

(2)  Is  not  the  present  constant  piassage  to  and  fro  of 
salt-water  tides  through  the  heart  of  our  city,  with  the 
currents  of  sea  air  that  always  go  vsdth  the  ebb  and 
flow  of  the  tide  in  a  river  channel,  one  cause  of  the 
comi>arative  good  health  of  Londoners  ? 

(3)  Will  winter  fogs,  our  worst  climatic  enemy, 
decrease  or  grow^  worse  by  reason  of  this  great  London 
pool  ? 

(4)  Will  the  more  or  less  dead  waters  Cif  the  said 
pool,  containing,  as  they  will,  the  accumulated  sewage 
outflow  of  the  up-river  towns,  with  so  much  of  that 
of  London  as  is  not  carried  down  Thames,  be  so  very 
clear  and  clean  as  the  promoters  of  the  scheme  contend  ? 

To  these  ijuestions  Mr.  Barber  replies  categorically 
aLS  folio wTt :- — 

(i)  The  effect  of  a  fresh-water  lake  upon  health 
and  climate  of  London  will  be  wholly  beneticial  by 
(a)  the  abohtion  of  mud  banks;  (b)  Uie  removal  of 
the  polluted  zone  of  the  river— now  extending  from 
Richmond  to  Erith — far  below  London,  that  is,  from 
Woolwich  to  Greeiihithe  ;  {c)  the  conversion  of  a  mixed, 
muddy,  rapid  stream  into  a  tjuiet.  fairly  clear,  slow- 
moving  lake  of  fresh  water  ;  {d)  keeping  the  river 
always  full.  There  will  be  no  more  stagnation  in  the 
Tliames  lake  than  in  other  lakes. 


(j)  The  "  constant  passage  to  and  fro  of  salt- water 
tides,  with  the  currents  of  sea  air  that  always  go  with 
the  ebb  and  flow,"  etc.,  is  a  pure  myth.  The  salt 
water  interferes  with  and  retards  the  natural  puriftca- 
lion  of  the  river,  and  the  sea  air  has  no  existence  in 
the  Thames  valley  except  in  imagination,  for  the 
wind  "  still  bloweth  where  it  listeth,"  tide  or  no 
tide. 

(3)  Winter  fogs. — If  the  opinions  of  all  river  people 
are  correct,  that  fogs  come  up  with  the  tides,  the  dam 
should  effect  an  improvement  in  this  respect. 

<4)  '*  Accumulation  of  sewage  in  the  dead  waters  of 
the  lake,"  etc.  There  will  be  no  dead  waters,  and 
sewage  does  not  accumulate  in  a  river  or  lake  ;  all 
ri\'ers  purify  themselves  of  organic  pollution  by  natural 
bacterial  oxidation.  Drs.  Debdin  and  Dupre  have 
l30th  ahow^n  that  the  Thames  has  ample  upland  water 
to  oxidise  all  its  pollution,  which  is  even  now  effected 
l>efore  it  reaches  Gravesend,  and  will  be  more  rapidly 
etfected  when  the  tides  are  kept  out. 

Mr.  Barber  also  remarks  that  the  proposed  dam  woold 
provide  the  best  possible  security  against  foreign 
invasion  vm  the  Thames.  a.s  it  could  be  easily  fortified. 
Tilbury  Fort,  which  dominates  it,  would  become  a 
valuable  military  asset. 

The  National  Physical  Laboratory* 

The  report  oi  the  National  Physical  Lahoraiuiy 
for  1903  contains  full  details  of  the  work  which  was 
carried  out  during  that  year,  and  also  an  outline  of 
the  programme  for  the  present  year,  In  the  engi- 
neering department  tliis  includes  a  continuation  of 
the  research  on  wind-pressure  and  of  that  on  the 
mechanical  properties  of  nickel-steels,  undertaken 
jointly  with  Mr,  Hadtield  ;  an  inquiry  into  the  specific 
heat  of  superheated  steam  on  a  large  scale  ;  the 
erection  and  testing  of  the  new  screw-cutting  lathe, 
for  which  a  special  house  has  been  built  and  which 
is  to  be  used  for  makinj^;  standard  leading  screws  on 
behalf  of  the  Standard  Leading  Screw'  Committee 
of  the  War  Oflice  ;  and  the  construction  of  a  machine 
for  determining  the  friction  of  bearing  surfaces.  In 
the  physics  department,  among  other  things,  the 
construction  of  a  standard  ampere  balance,  together 
with  various  electrical  tests,  is  to  be  undertaken 
for  the  Engineering  Standards  Comniittec  :  various 
methods  oi  measuring  temperatures  betw*een  1,400°  C* 
and  r.8oo'  C,  and  the  suitability  of  different  glasses 
for  high  temperature  thermometry,  are  to  be  inves- 
tigated ;  the  standardisation  of  the  steel  yard  and 
nickel  metre  is  to  be  completed,  and  the  urgently 
required  work  of  comparing  an  **  end  "  yard  and  ah 
*•  end  "  metre  with  the  **  live "  standards  and  of 
calibrating  the  sub-divisions  of  each  is  to  be  under- 
taken  ;  and  an  tnquir>'  is  to  be  initiated  into  the 
conditions  in  which  the  pentane  lamp  may  be  treated 
as  a  standard,  and  measurements  made  of  the  refrac* 
tivity  and  absorption  of  v^arious  glasses  used  by 
opticians.  During  last  year  1,330  tests  were  made 
in  the  engineering  and  physics  departments.  The 
receipts  for  1903  were  £10,200  and  the  expenditure 
£10.306,  the  deficiency  thus  being  £106.  The  com- 
mittee holds  that  an  increase  of  funds  is  necessary 
even  to  maintain  the  work  as  at  present,  and  a  further 
increajse  if  work  for  which  there  is  a  demand  is  to  be 
carried  out.  It  also  thinks  tliat,  for  the  sake  of  per- 
manence, the  positions  of  the  senior  members  of  the 
staff  should  be  made  more  secure,  and  that  the  sti^iends 
now^  paid  to  the  assistants — with  one  exception  £200 
a  year — are  not  commensurate  with  the  work  and 
are  insufficient  to  retain  for  long  the  ser\'ices  of  suitable 
men,  while  in  addition,  the  staff  is  now  too  small. 
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tirst  reservoir  constructed  under,  the  Hennebique 
pa  ten  If  to  receive  the  approval  of  the  Local  Govern- 
ment Board.  Particular  stress  was  laid  uiKin  the 
care  and  knowledge  required  in  selecting  materials 
and  putting  them  together  in  order  to  obtain  the 
best  rcstdts  from  concrete.  He  remarked  that  the 
too  common  practice  of  entrusting  this  kind  of  work 
to  inexperienced  persons,  with  the  notion  that  concrete 
making  is  but  a  matter  requiring  ordinary  intelligence ^ 
chiefly  in  that  the  proper  quantity  of  cement  is  used, 
is  most  errrjiieous,  and  calculated  to  court  disaster. 
Having  recently  made  scores  of  briquette  tests,  he 
has  not  infrequently  found  that  a  practical  gauging 
with  less  cement  will  give  a  liigher  result  than  an 
itiferior  gauging  with  a  greater  proportion  of  cement. 
The  author  made  ten  briquettes  from  material  taken 
from  the  works  of  the  Penzance  sea  wall.  In  some  cases 
the  materials  were  carefully  measureil  in  accordance 
with  the  stereotyped  specification :  i  of  cement  to 
4  of  sand,  etc.  ;  and  in  others,  care  and  judgment 
were  used,  placing  a  little  finer  sand  to  the  mixture 
and  a  larger  proportion  of  sand  tn  fill  up  the  voitls 
in  the  gravel.  These  briquettes  were  proportioned 
I  to  4,  as  in  the  case  oi  the  others,  also  i  of  cement  lu 
7  ol  aggregate,  and  the  result  was  that  the  i  to  7 
briquette  stood  j  1 5  lb.  tensile  strain,  and  the  other 
stereotype  mixing  in  the  proportion  of  1  to  4  stood 
but  45  lb.  after  twenty-one  days'  immersion  in  water 
in  each  case.  On  examining  the  careful  gauging 
o£  I  to  2*  ^"^  comparing  it  with  samples  con- 
taining  a  higher  percentage  of  cement,  it  was  to  be 
observed  there  was  the  appearance  of  excess  of  cement 
showing  on  the  top  trowelled  surface  of  the  former, 
d  insurficieiit  cement  in  the  latter,  although  the 
opt)rtions  in  which  the  cement  was  actually  used 
'ere  the  reverse. 

Railway  Progress  in  Switzerland. 

According  to  a  '"  Times  "  correspondent,  two  rival 
projects  are  at  present  being  discussetl  in  Switzerland 
for|a  new  railway  to  pierce  the  Alps  and  extend  com- 
niunication  mth  the  north  of  Italy.     One  is  bv  way 


of  the  Greina.  w^hich  would  emerge  in  the  Canton 
ot  Ticino,  some  20  kilometres  (12}  miles)  east  of  the 
Gothard  route,  and,  as  its  advocates  maintain,  lie 
almost  entirely  on  Swiss  soil.  The  other  route 
proposed  would  pass  under  the  Spliigen,  by  a  conlinua- 
tion  of  the  Chur-Thusis  railway,  and  would,  it  is 
maintained,  develop  the  rich  country  south  ot  Chia- 
venna  in  the  province  of  Como,  by  bringing  it  into 
closer  connection  with  East  Switzerland  and  southern 
Germany.  In  either  case,  an  eastern  Alpine  railway 
hing  between  the  Gotliard  and  the  Brenner  routes 
cannot  fail  to  become  of  international  importance.  A 
third  railway  j>roject.  which  has  just  been  approved 
by  the  international  experts,  is  to  connect  Berne 
with  the  Rhone  \' alley  and  the  Simplon  route,  by  a 
line  runniug  due  south  from  Berne  through  the  Wild- 
stTubel  into  the  Canton  of  Valais.  The  longest  tunnel 
IS  to  be  Kj  miles,  and  the  time  of  its  construction 
4  to  44  years.  This  would  do  away  with  the  round- 
about journey  fT\>m  Berne  via  Lausanne  into  tke 
Rhone  Valley,  and  create  a  direct  international  route 
(rom  Paris  to  the  Simplon, 

The  Cape  to  Cairo  Railway. 

Reuter's  Agency  is  informed  that  the  Cape  to  Cairo 
Railway  will  reach  the  Zambesi  at  the  Victoria  Falls 
in  the  course  of  next  month,  and  that  the  first  through 
train  from  Cape  Town  to  the  Zambesi  will  run  in 
April  or  May.  On  Febniary  ist  the  rails  were  within 
forty-eight  miles  of  Victoria  Falls,  and  excavations 
for  tlie  great  bridge  which  is  to  span  the  Zambesi  were 
in  active  progress.  The  first  portion  of  the  bndge 
work  is  now  on  its  way  to  South  Africa,  and  will  be 
followed  by  the  remaining  sections  as  rapidly  as 
possible,  so  that  the  erection  of  the  bndge  may  be 
completed  this  year.  With  the  setting  up  of  the 
bridge  and  the  completion  of  the  line  to  that  p<iint 
the  present  contracts  expire. 

The  next  section  of  the  Une  to  be  built  will  be  from 
the  Zambesi  north-east  to  Broken  Hill,  a  distance  of 
350  miles  in  the  direction  of  Lake  Tanganyika, 


The  Shipbuilding  Quarter. 

By  the  time  these  lines  are  in  the  hands  of  the 
reader  we  shall  have  reached  the  end  of  the  first  quarter 
<jf  the  shipbuilding  year.  The  quarterly  totals,  of 
CQurse,  are  not  available  as  we  write,  but  we  have 
sufficient  information  to  show  that  the  output  has  been 
considerably  short  of  the  corresponding  portion  of  1903. 
And  the  trouble  is,  as  far  as  the  industry  is  concerned, 
that  month  by  month  the  comparison  with  last  year 
will  now  become  more  and  more  unfavourable.  This 
is  not  surprising  from  the  point  of  view  of  the  ship- 
owner, who  well  knows  how  unprofitable  shipping  has 
been  for  the  last  year  or  so ;  but  in  practice  the  ship- 
yard does  not  care  whether  the  steel  work  or  the  ship 
is  maJdng  money,  so  long  as  it  has  plenty  of  employ- 
ment for  its  own  hands.  And  that  is  what  it  has  not 
at  present,  nor  is  likely  to  have  this  year,  although 
one  may  reasonably  infer  that  the  war  in  the  Far  East 
will  by-and-by  cause  some  changes  in  the  industrial 
conditions.  One  must  remember  that  the  engagement 
of  most  of  the  merchant  fleet  of  Japan  in  warlike 
services,  and  the  retention  of  the  Russian  Volunteer 
Fleet  by  the  Russian  Government,  have  caused  gaps  in 
the  streams  of  ocean  carriers  which  must  be  filled  up 
somehow.  Nor  can  the  war  pass  over  without  con- 
siderable damage  to  the  merchant  shipping  of  the 
belligerents,  and  detention  of  that  of  neutrals. 
What  we  mean  is  that  the  war  will  probably  cause 
some  improvement  in  freights,  which  will  incite  British 
shipowners  to  order  more  vessels — especially  if  there 
is  (as  is  probable)  some  demand  for  second-hand  ships 
for  transport.  But  this  is  a  prospective  effect,  which 
cannot  be  felt  for  some  time. 

The  Districts. 

It  is  true  that  there  has  been  considerable  improve- 
ment in  the  North  of  England  shipbuilding  districts 
since  the  beginning  of  the  year,  and  that  the  improve- 
ment there  has  served  to  better  the  Clyde  district.  But 
after  all,  the  new  contracts  which  have  been  announced 
do  not  extend  to  all  the  yards  nor  fill  up  any  of  them. 
There  are  a  few  yards,  especially  those  with  Admiralty 
and  liner  work  on  hand,  which  are  very  well  employed, 
and  which  regard  the  future  with  complacency.  But 
there  are  very  many  with  very  little  on  hand,  and  with 
nothing  to  look  forward  to.  Moreover,  the  merchant 
work  which  is  being  booked  by  shipbuilders  just  now 
cannot  be  on  remunerative  terms — there  is  so  much 
cutting  when  specifications  are  submitted.  Ship- 
builders are  neither  more  greedy  nor  more  generous 
than  their  neighbours,  but  Hke  most  large  employers 
of  labour,  they  deplore  seeing  their  men  put  out  of 
employment.  To  keep  their  hands  together  and  their 
plant  employed  they  are  willing  enough  at  times  to 
sink  all  considerations  of  profit.  In  fact,  it  is  extremely 
doubtful   if   any   recent   contract    for   merchant   craft 


will  cover  the  standing  charges  in  addition  to  labour 
and  material,  and  it  is  highly  probable  that  many  of  the 
contracts  will  leave  a  dead  loss.  Unfortunately  for 
shipbuilders,  material  has  gone  up,  although  wages 
have  gone  down  to  a  partial  extent.  In  Scotland,  for 
instance,  the  steel  makers  have  combined  to  put  up 
steel  ship  plates  to  ;f  5  15s.,  less  5  per  cent.,  with  angles 
and  other  material  in  proportion.  And  they  have 
bound  themselves  under  heavy  penalties  not  to  sell 
below  the  prices  fixed  in  combination  in  either  Scotland 
or  Ireland.  This  might  afford  an  opportunity  to 
English  makers  to  dump  in  the  Scotch  markets,  but  the 
English  makers  are  kept  occupied  with  local  orders,  and 
do  not  need  to  go  across  the  Border  at  present.  More- 
over, a  strong  attempt  is  being  made  to  bring  the 
English,  makers  into  the  combination. 

Material  and  Wages. 

As  ship  plates  were  selUng  previously  as  low  as 
£$  net,  if  not  lower,  it  will  be  seen  that  the  changed 
position  is  very  disadvantageous  for  the  builders. 
Those  who  accepted  contracts  on  the  £$  basis  are  bound 
to  suffer,  if  they  did  not  cover  their  material  at  the 
time.  On  the  other  hand,  they  will  save  a  little  in 
wages.  Since  January  6th  the  **  black  squad "  in 
the  North-east  of  England  have  been  working  on  a 
reduction  of  5  per  cent,  on  piece  rates,  applicable  to 
all  the  iron  workers.  Equivalent  reductions  proposed 
to  the  A.S.E.  men  and  machine  workers  were  rejected 
by  them,  and  the  employers  decided  to  defer  the 
matter  for  six  months,  as  a  little  spurt  of  new  business 
had  set  in  since  they  proposed  the  reduction.  In 
Scotland  the  5  per  cent,  on  ironworker's  piece  rates 
has  been  in  force  only  since  February  26tn,  and  the 
engineers  and  machine  workers  have  not  been  inter- 
fered with  at  all.  But  it  is  evident  to  the  dispassionate 
observer  that  wages  in  the  shipbuilding  industry  wiU 
soon  have  to  be  dealt  with  by  a  broad  and  firm  hand. 
The  reward  of  labour  in  the  industry  is  far  beyond 
its  intrinsic  value,  and  the  development  of  almost 
supernatural  machine  tools  is  working  a  silent  revo- 
lution. 

Warship  Building. 

The  leading  features  of  the  past  quarter,  then, 
have  been  the  peaceful  reduction  of  wages  to  a  smaU 
extent,  the  advances  in  raw  material,  and  (towards 
the  close)  a  slight  improvement  in  the  demand  for 
new  ships.  But  the  most  striking  feature  has  been 
the  adoption  of  the  turbine  motor  for  ocean  liners — 
first  by  the  Allan  line  in  the  Victorian,  now  building 
at  Belfast,  and  the  Virf^inian  now  building  on  the 
Clyde,  and  second,  by  the  Cunard  Company,  who 
have  ordered  a  turbine  engine  to  be  put  in  the  12,000 
ton  ship  to  be  built  by  John  Brown  and  Co.,  Ltd.. 
at   Clydebank  as  a  sister  sliip  to    the  Caronia,   now 
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being  bailC  by  that  tirni.  Tlie  nionstiT^tast  vSteamers 
have  not  been  contracted  for  up  to  the  tirue  of  the 
present  writini?,  There  i&  a  gnud  deal  ol  disappoint- 
ment in  shipping  circles  at  the  Naval  programme 
sahmitted  tu  Parliament  this  year,  because  as  the 
result  of  the  purchase  Iruni  the  Chilian  Government 
it  has  reduced  the  amount  of  contract  construction  work 
in  the  ftscal  year  now  before  us.  The  reduction, 
however,  is  not  general,  for  while  the  amount  to  be 
;pended  on  the  Clyde  contracts  is  jj^i.gSj^ooct.  as 
jainst  £2.S^y.ooo  last  year,  that  on  the  Thames 
'/970.ooOi  as  against  £!,645,oocj.  tliat  on  the  Mersey 
^495  0<^^  as  against  £893,000,  tliat  at  Belfast  £195.000, 
as  against  £229,000.  and  that  at  Cowes  £ii6,<x)<:k  as 
against  £130.000;  the  amount  to  be  expended  on 
Tyne  contracts  is  the  same  as  last  year,  £i,g6o^ooo» 
and  timt  on  Barrow  contracts  is  raore^  viz.,  ^1.575,000, 
as    against    £1,303.000. 


A  New  Clyde  Cruiser. 

An  interesting  feature  at  the  beginning  t«f  last  month 
waii  the  launch  by  the  old  firm  of  Messrs,  Scott  and 
Co.,  Greenock,  of  the  first-class  armoured  cruiser 
Ar^yli,  as  no  vessel  for  the  British  Navy  has  been 
constructed  by  this  firm  since  they  built  the  gunboats 
Sparrow  and  Thrush  fifteen  years  ago.  although  the 
connection  between  the  Admiralty  and  Messrs.  Scott 
and  Co.  dates  back  to  the  days  of  the  wooden  walls. 
The  first-class  battleship  Prince  of  Wales  was,  however, 
engined  by  them,  aiid  has  just  been  handed  over  to  the 
Giivernment.  The  contract  for  H,M.S.  Argyll  necessi- 
tated the  provision  of  suitable  berthage  and  crane 
acconimodalion.  This  was  not  available  in  the  usual 
fit  ting -out  harbour  at  Greenock,  and  Messrs.  Scntt 
undertook  to  supply  these  requirements  in  their 
owit  establishment.  A  large  fitting-out  basin  has  been 
made,  w^hich  will  be  equipped  with  a  120-ton  electric 
derrick  crane,  now  in  cx^mrse  of  erection.  The  keel 
of  the  Argyll  was  laid  in  September.  1902,  the  first 
rivet  being  put  in  by  the  Controller  of  the  Navy 
during  a  visit  to  the  yard.  The  Argyll  is  one  of  the 
six  armoured  cruisers  of  the  Coufily  class,  the  last  of 
wliich — the  Dfvonshtn — will  be  launched  from  Chat- 
ham Dockyard  in  the  course  of  a  month  or  two.  Her 
principal  dimensions  are : — Length,  b.p.  450  ft,  ; 
breadth,  68  ft- 6  in,  :  depth  moulded,  38  ft.  6  in.  ; 
mean  draft.  24  ft.  9  in.  ;  displacement,  10. 700  tons; 
i.h,p<,  22.000  tons ;  speed,  22J  knots.  The  hull 
was  in  a  very  advance*!  stage  of  construction  at  the  time 
of  the  launch,  and  the  launching  weight  was  conse- 
qu<  fitly  grater  than  in  the  case  of  any  of  the  other 
cruisers  of  this  class  w^hen  put  into  the  water.  More 
than  the  usual  amount  uf  machinery  was  also  on 
board  prior  to  launching. 

BHttsh  Gains  and  Losses. 

The  net  total  addition  to  the  steam  tonnage  of  the 
United  Kingdom  in  1903  was  1,008,756  tons  gross. 
and  of  sailing  tonnage  34,595  tons  gross — ^in  all  1,043,35  ^ 
tons  gross.  About  93-5  per  cent,  of  the  tonnage  added 
to  Lloyd's  Register  consists  of  new  vessels,  nearly  all 
built  in  the  United  Kingdom.  The  additiuns  by 
vessels  transferred  from  foreign  countries  and  froiii 
British  Colonies  to  the  United  Kingdom  amounted  to 
55.086  tons,  or  about  $'i  per  cent,  of  the  total.  The 
gniss  deduction  from  the  Register  amounts  to  626.422 
totis.     About  39  per  cent,  of  the  steam  tonnage  and 


54  pt^r  cent,  of  the  sailing  tonnage  were  removed  on 
account  of  loss,  breaking  up,  dismantling,  etc.  The 
tannage  transferred  to  foreigners  during  1903  was 
300,474  tons.  The  steam  tonnage  deducted  on  tliis 
account  is  250.436  tons,  and  the  sailing  tonnage  50.03H 
tons,  or  about  49  per  cent,  and  42  per  cent,  respectively 
of  the  gross  deductions  in  each  case.  Some  74.931 
tons  were  transferred  to  Italy,  and  49,370  tor^s  to 
Norway  m1;hiu  the  yeax,  while  Germany  got  27.553 
tons,  Japan  23,350  tons,  and  Belgium  21.45a  tons. 
In  the  main,  the  vessels  transferred  to  foreigners 
were  not  of  very  recent  construction  ;  nearly  34  per 
cent,  of  the  tonnage  removed  from  the  Register  sold 
to  foreigners  was  built  before  1880,  59  per  cent,  before 
1885,  and  71  per  cent,  before  1890.  In  addition  to 
the  tonnage  transferred  to  foreigners,  62,907  tons 
were  transferred  to  British  Colonies  during  1903.  as 
compared  with  32,605  tons  in  1902,  and  59,296  tons 
in  T90t.  On  the  whole,  during  1903  the  steamers 
on  the  official  Register  of  the  United  Kingdom  increase^ 
t>y  319  \'^ssels  and  500.108  tons  •  while  saiUng  vessels j 
decreased  by  113  vessels  and  83,179  tons.  The  tota" 
number  of  vessels  on  the  Register,  therefore,  increase 
by  206.  and  the  total  tonnage  by  416,929  tons.  During 
1903.  618  new  vessels  of  1.099,249  tons  were  ch 
by  Lloyd's  Register.  Of  these  vessels  573  of  1*053,640 
tons  were  steamers,  and  45  of  45,609  tons  were  sailing 
vessels.  Practically  all  the  tonnage  classed  was  built 
of  steel.  Sailing  tonnage,  which  formed  25  per  cent, 
of  the  total  tonnage  classed  in  1891,  30  per  cent,  in 
1892,  between  1  and  2  per  cent,  in  each  of  the  years 
1899  to  1901,  and  57  per  cent,  in  1902.  forms  41  per 
cent,  of  the  total  classed  in  1903.  Of  the  tonnage 
classed  during  the  year  9^^0*599,  or  83  per  cent.,  were 
built  in  the  United  Kingdom.  Among  foreign  coun- 
tries, the  United  States  of  America,  Italy,  Germany 
and  Holland  contribute  the  largest  amount  of  tonnage. 

The  Premium  System  and  the  Home  Dockyards. 

The  Police   to  Woikmcn,   printed  on    the   following 
page,  is  a    reduced  facsimile  of  a  document  which  has  a 
very  important  hearing  upon  the  economic  working  of 
the   dockyards.    A  covering  note   from   the  Ad  mi  rally  J 
stales  that  it  has  been  already  placed  in  certain  of  thcl 
workshops  in,  His  viajesty's  home  dockyards,  where  the 
premium  system  is  being  introduced  for  trial*   The  experi- 
ment will  be  watched  with  the  greatest  interest,  and  is 
significant   of  the   forward    policy    that  obtains  at  the 
Admiralty.   The  ready  co-operation  of  the  men  should  be 
ensured  by  the  concluding  paragraph  alone,  which  states 
that  increased  energy  and  industry  on  the  part  of  the 
workmen,  added   to    such   improvements  as    may    be  • 
adopted  from  their  suggestions,  and  resulting  in  workj 
being  done  in  less  time  than  hitherto,  will  immediately  * 
benefit  them  by  increasing  their  *'  premium  "  earnings. 

New  Floating  Coal  Depot. 

The  Hoatin:?  coal  depot  launched  by  Messrs,  Swan, 
Hunter  and  Wighara  Richardson,  Ltd.,  from  their  Walls- 
end  yard,  and  intended  for  the  Navy,  has  a  storage 
capicity  of  12,000  tons— if, 000  tons  in  hoppers  and  1,000 
tons  in  bags,  its  output  being  at  least  500  tons  per  hour* 
The  twelve  Temperley  transporters  are  carried  on 
four  travelling  towers,  and  are  worked  by  electrical 
machinery*  They  are  capable  of  reaching  20  ft,  beyond 
the  side  of  the  depot,  and  of  lifting  coal  to  a  point  33  ft. 
above  water  level. 
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NOTICE  TO  WORKMEN. 


Os  HftKh  1401,  1904,  the  Premlnm 
gytem  of  Pftymwit  for  laboar  win 
be  Introdaoed  in  this  shop.  A.t  first 
i(  will  be  applied  to  certain  daems 
of  machine  work,  and  if  aatlafiictory 
reaolte  are  obtained,  the  system  may 
be  extended. 

The  system  will  enable  worlimen 
to  earn,  in  addition  totheir  ordinary 
weekly  wages,  eatrn  remoneration 
tor  doing  work  inlese  time  than  the 
fixed  time  allowed  for  it 

The  system  may  be  briefly  d»> 
serllMd  as  follows  ^- 

When  a  piece  of  work  Is  given 
oat,  a  certain  time,  based  on  known 
times  taken  for  similar  work  done 
on  ordinary  time  in  this  shop,  will 
be  aOowed  for  it. 

Tills  time  allowance  will  Inolnde 
nil  the  necessary  time  for  ol>talntng 
tools  and  materials,  preparing  the 
machine  and  lifting  and  setting  the 
work  in  or  on  the  machine,  any  re* 
moval  and  resetting,  change  of  tools, 
and  removing  woric  alter  completion. 
If  the  work  is  satiafhotorily  com- 
pleted in  less  time  than  the  fixed  time 
allowed  for  it,  the  worinnan  becomes 
entitled  to  a  premium  varying  in 
amount  with  the  time  saved. 

If  on  the  other  hand  fie  takes 
longer  than  the  time  allowed,  he  will 
still  be  paid  his  ordinary  wages. 

From  this  it  will  be  Men  that 
while  the  workman  may  increase  his 
wages  by  his  own  individual  elfoi^ 
he  cannot  Itme  money  by  the  Intro- 
dnction  of  the  system. 

Premium  will  be  caWulntcd  as 
follows:— 

The  value  of  a  "*  premium  hour" 
Bill  be  oonHldered  to  be  l/48th  of 
the  workman's  weekly  wages,  nnd 
the  amount  of  prerainpi  earned  on 
a  jdb  will  bear  approximately  the 
same  reJation  to  the  ordinary  wages 
due  for  the  time  taken  to  complete  It^ 
as  the  time  waved  bears  to  the  time 
allowed. 
To  give  an  example  >- 

Suppose  a  man  is  given  48  hours 
to  do  a  Job  and  does  It  in  36  hours, 
he  saves  l/4(h  or  26  per  cent,  of  the 
time  allowed,  and  aooordingly  will  be 
credited  with  25  per  cent,  of  the  time 
taken  to  do  tlic  job,  which  is  0  pre- 
mium hours,  so  that 

A  mechanic  In  receipt  of  36s.  iter 
week,  and  whose  **  premium  hour 
rate"  would  therefore  be  9d., 
would  receive  9  x  9d.  »  6s.  9d. 
premium  for  this  Job  In  addition 
to  his  ordinar>'  wages  for  the 
period  worked. 
SImihu-ly:- 

A  skilled  labourer  in  receipt  of 
24e.  per  week,  and  whose  **  pre- 
mium hour  rate"  would  there- 
fore be  6d.,  wonld  in  the  example 
quoted  above  receive  9x,6a.» 
48. 6d.  premium. 


present,  but  will  only  count  as 
dinary  hoursin  the  calculation  of 


A  convenient  way  for  the  work- 
man to  calenlate  his  premium  is  to 
multiply  the  time  taken  by  the  time 
saved,  and  divide  the  prodinct  \>y  the 
time  allowwi.  lUl  times  being  taken 
in  hours.  ITiIs  will  give  the  premium 
in  liours  which,  maltiplied  by  the 
**  premium  hour  rate,"  will  give  the 
amount  of  premlnm  earned. 

Or  it  may  be  stated  thnsi— 
Time  taken  x  time  saved    (Premium 
Time  allowed  *  |     time. 

Taking  the  case  already  given :— 

— 48~^"  ®  Premlnm  hours. 

The  time  taken  will  be  recorded 
to  the  nearest  quarter  of  an  hour. 

In  calculating  the  premium  the 
time  taken  will  include  all  the 
working  hours  from  the  time  o^  com- 
mencement of  a  Job  up  to  the  time 
of  commencing  the  next  Job. 

Overtime;and  nii^tand  day  shifts, 
will  be  paid  for  at  overtime  rates  as 

ord£      . 

the  **  premium." 

Lost  fime,  or  absence  without 
lea\'e,  will  count  in  the  time  taken. 
Absence  with  leave  will  no^  be  In- 
cluded in  the  time  taken. 

The  working  of  the  system  will  be 
as  follows  :— 

Raeh  workman  on  commencing  a 
**  premium  *"  Job  will  receive  a  **  Job 
ticket,"  on  which  he  will  find  a 
description  of  the  work  to  be  taken 
in  hand,  the  date  and  time  of  com- 
mencement of  the  Job,  the  time 
allowed  for  it,  and  other  imrtieiilars 
as  to  shiporscrvice,headofchiirge,&e. 

On  this  ticket  the  Shop  Measurer 
will  fill  in  the  daily  time  worked, 
and  pnrticulani  of  overtime,  leave, 
and  lost  time,  and  when  the  Job  i« 
finished  the  time  of  completion  will 
be  inserted  on  it  to  the  nearest 
quarter  of  an  hour. 

The  ticket  Is  then  to  be  returned 
to  the  Inspector,  and  if  the  man's 
next  Job  is  also  to  be  executed  on 
**  premium,"  the  time  of  commencing 
tM  new  Job  will  be  the  same  as  that 
of  finishing  the  previous  Job. 

As  soon  as  possible  after  a  Job 
has  been  inspected  and  passed  as 
satisfactory,  the  amount  of  premium 
earned  on  it  will  be  communicated 
to  the  workman. 

Premiums  will  be  paid  weekly  on 
the  Friday  foUowidg  the  wedk  in 
which  they  have  been  earned. 

It  is  to  be  clearly  understood  that 
a  **  premium  "  is  not  earned  until  the 
finished  work  luw  been  Inspected  and 
passed  as  sattslhctory. 

If  a  man's  work  when  finished 
does  not  pass  inspection  he  will, 
receive  no  premlnm  for  that  job 
unless  he  can  make  good  the  work 
jn  the  time  allowed,  in  which  case 
he  will  receive  the  premium  on  any 
saving  of  time  still  remaining. 


No  premium  will  be  fall  oa 
articles  that  turn  out  defective,  on 
account  of  fiuilty  materia]  or  other 
causes,  during  machining  or  other 
operations;  but  if  one  or  more  of 
several  Idmtlar  articloa,  for  which 
a  covering  time  allowance  for  the 
whole  is  given,  should  turn  ooi 
defective,  the  workman  will  still 
receive  any  premium  earned  on  the 
rest  of  the  articles,  the  premlnm 
being  calcuUted  da  the  saving  of 
time  made  on  the  reduced  tinw 
allowance  corresponding  in  propor- 
tion to  the  number  of  articles  satia- 
flMTtorily  finished. 

No  allowance  will  be  made  in  the* 
time  taken  for  stoppages  oocasioaed 
by  breaking  of  stnqw,  stoppiiw  of 
driving  m«!hinery,   or  any    oiher 


In  cases  where  a  Job  ia  stopped  in 
order  to  undertake  more  pressing 
work,  or  for  any  other  purpose,  the 
workman  will  return  his  **Job  ticket** 
to  his  Inspector,  and  the  date  and 
time  of  retura'  will  be  noted  on  it 
fthis  being  tlie  commencing  time  of 
his  next  Job  if  a  ** premium"  Job). 
Tlie  time  spent  on  the  lob  up  to  the 
time  of  interruption  will  be  counted 
as  port  of  the  time  taken,  and  on  re- 
Issuing  the  ticket,  the  time  allowance 
will,  if  necessary,  be  mo  revised  as  to 
give  the  workman  as  fair  an  oppor- 
tunity of  camiuK  ^  premlnm  "  on  the 
whole  Job  as  would  Imve  been  possible 
hod  the  work  not  licen  interrupted. 

As  fiir  iM  pnicticiibl^,  time  allow- 
anccM  for  definite  otiemtions  trill 
not  lie  r(*diiccd  after  tlicy  liave  boon 
once  siititifactoriiv  established  and 
regiinlcd  an  stniidtiitis,  unless  a  new 
method  oFmunnfuctuiv  noccsMitatlng 
a  revision  of  the  time  allowance  be 
introduced,  iltit  if  an  established  or 
standard  time  Is  seen  to  lj»opcmting 
nnralrly  to  the  workman.  It  may  be 
Increased  .  with  the  sanction  of  tlie 
Princi)Ml  Officer  of  the  I>cpartinent. 

As  some  of  tlie  work  in  the 
Dt^pniitmrnt  may  not  lie  deemed* 
Hiiittible  to  ho  done  on  **  Premium," 
it  Is  to  Ix*  understood  that  a  man 


umy  be  requiivd  to  work  on  "pr» 
niiimi"  or  on  ordinal-)'  wocklv  nme 
rate  as  ocvuhIou  and  the  work  may 


require. 

AppretitkieH  will  not  for  the 
present  be  employcil  on  ** premium" 
work. 

It  is  hoped  that  the  iiitro«luctlon 
of  the  Pi'cniinni  System  will  lead  to 
the  workmen  taking  an  in«rcaaed 
interest  in  their  work,  machines, 
tools,  and  equipment  generally,  and 
to  keenness  on  (heir  part  in  pointing 
out  to  (heir  OfficerH  where  improve- 
ments may  be  made  and  time  saved, 
resulting  In  better  methods  (rf*  work. 

It  is  pointed  out  that  increased 
energy  and  iudiMtr>-  on  the  part  of 
the  workmen  added  to  such  Improve- 
nientj*  ok  may  Im'  adopted  fVom  their 
suggestlonR  and  i*eMuitiiig  in  work 
beine  done  in  less  time  than  hitherto, 
vrill  Immediately  lieneflt  them  by  in- 
creasing their  '*  premium  "  earnings. 


-•M    *!■.    «»*. 


B|f   Comnumd   of  their    Lord^hip^, 


LOoAx  huxioLLcr, 


(360 


LOCOnOTIVE   ENGINEERING  NOTES. 


CHARLES    ROUS-MARTEX. 


The  Great  Western  French  Engine. 

Some  particularly  misleLnliTi-;  anl  grossly  unfair 
statements  have  appeared  m  tlie  tlaily  press  with 
regard  tti  the  new  Du  Bosquet  cle  Glehn  engine  on 
the  Great  Western  Railway.  It  wat^  stated  by  a 
prominent  London  daily  paper  that  ''  the  French 
engine  had  proved  a  failure  "  for  the  '*  usually  punctual 
Comifhman,"  when  hauled  by  her.  reached  Bristol 
four  minutes  late.  Now  this  was  a  gross  perversion 
of  facts.  It  is  quite  true  thai  **  La  France"  on 
that  occasion  did  reach  Bristol  four  minuter  late,  but 
I  have  the  Brisrol  times  of  that  train  for  the  whole 
month,  and  I  finil  tliat  it  was  invariably  late,  usually 
from  ten  to  htteen  minutes,  though  drawn  liy  British 
engines  of  the  newest  standard  type.  I  myself  tried 
it  during  that  period  with  the  new  enjiine  **  City  of 
London/'  and  got  to  Bristol  not  '*  four.*'  but  ii^hit'iH 
minutes  late.  And  no  blame  attached  to  the  British 
eni^nes  any  more  than  to  the  Frenchman.  The 
reason  wa.s  simply  that  heavy  repairs  to  road  and 
bridges  were  going  on  at  several  points,  which  com- 
j>elled  all  trains  to  slow  down  to  walking  pace  for 
jnsiderable  distances.  An  engine,  however  swift 
nd  powerful,  cannot  with  prutlence  or  safety  rush 
cavy  loads  at  high  speeds  over  bri<lges  under  repairs ! 
The  consequences  would  be  worse  than  the  loss  of 
^ur  minutes  I 

Actual  Performanee  of  "  La  France." 

It  will  be  retiectetl  by  niosl  thought iu I  readers  that 
If  "  La  France  "  failed  in  England  after  her  twenty 
sister  engines  had  invariably  done  such  sfilendid  wxirk 
in  France,  there  must  be  something  very  wrong 
indeed — nut  with  the  engine,  but  x^-ilh  the  treatment 
she  received.  But.  of  course,  there  is  n(»t  a  syllable 
of  truth  in  the  tale  of  her  alleged  failure.  Now  let 
us  see  what  she  really  flid  when  tried  on  the  best 
express  in  the  regular  service  *'  mthout  fear,  favour,  or 
affection  "  ;  with  Burden,  the  Royal  record  driver 
at  the  regulator,  and  Inspector  Smith,  of  Swindon, 
on  the  footplate  as  "  consulting  engineer."  Ihe 
train  was  the  3  p.m.  ex-Paddington,  which  makes 
the  "  longest  non-stopping  run  in  the  world/'  viz., 
PaddingtoQ-Exeter,  193^  miles,  in  3  hours  30  minutes, 
averaging  554  miles  an  hour  from  start  to  stop,  in  spite 
of  having  to  slow  down  to  ten  miles  an  hour  for  a 
considerable  distance  through  the  sliarply-curved 
Bath  station,  and  round  the  still  sharper  bends  along 
the  Avoiding  line,  by  wliich  Templcmead  station  and 
its  innumerable  risks  of  "  blocking "  are  evaded. 
What  liappened  was  this:  The  train  stopped  at  the 
entrance  of  St.  David's  station,  Exeter,  in  3  hours 
23  minutes  14  seconds  from  London,  or  6J  minutes 
under  Ijooked  time.  Yet  it  had  been  itince  stopped 
dead  for  signal,  for  3  minutes  45  seconds  in  aU.  and 
badly  slowed  ten  times  beside — thrice  to  walking 
pace;  so  that  the  actual  net  time  for  the  193J  miles 
was  only  3  hours  2  minutes  30  seconds.  Moreover, 
the  speetl  was  carefully  kept  down  at  all  the  pt-pints 
where  it  is  usually  highest*  i.t..  do^^^l  the  Wootton, 
B{)x,  and  Burlescorabe  hanks,  which  were  descended 
w^ithout  steam  on.  at  a  very  quiet  pace.  That  train, 
however,  is  not  heavily  loaded  in  the  winter,  and  in 
tJiis  instance  the  weight  behind  the  tender  was  about 
160  tons. 

The  Beturn  Journey. 

'*  l^  France"  returned  "^next  day  cm  live  corre- 
sponding   train  which  is   booked   to   leave   Exeter  at 


12.J  p.m.  and  to  go  without  stop  to  London  in  3  J  hours. 
In  this  case,  however,  the  load  wa.^  much  heavier, 
consisting  of  ten  of  the  heaviest  eight-wheeleU  v^elucles, 
one  being  a  large  dimng  car.  Again,  there  were 
numerous  blowings  for  repairs  to  bridges  and  roads, 
seven  in  all,  invt»]ving  a  total  delay  of  eleven  minuted, 
and  once  more  speed  was  CiirefuUy  eased  nfl  down 
the  bank.,  notably  the  WcUington  tnchne,  down  which 
we  ran  without  any  tteam  on,  and  at  a  far  lower  j>fice 
than  usual.  Also  from  lirst  to  last  we  were  in  front 
of  our  booketl  lime,  and  so  c;.>uld  not  '*  go  ahead  " 
without  the  certainty  of  checks  by  slower  trains 
which  preceded  us.  Nevertheless,  we  completed 
the  entire  journey  of  103^  miles  in  3  hours  1^  minute^- 
51  secondt  inclusive,  or  in  3  hours  jjj  minulcs.  allowing 
for  the  delays,  and  this  with  a  load  of  275  tons  behind 
the  tender.  Mamfestly  this  was  excellent  work, 
although  not  equal  to  some  of  the  performances  on 
the  other  side  of  the  Channel  bv*  the  French  sisters 
of  **  La  France."  wliich  I  have  recorded  in  these 
columns.     So  she  stiti  has  "  a  lot  in  hand." 

A  New  Great- Wester- 
It  is  understood  that  a  lengthenevl  competitive 
trial  will  be  marte  between  "La  France  "  and  a  tireat 
Western  engine  of  the  latest  British  type,  and  that  the 
newest  of  all  has  Ijeen  specially  constructed  with  this 
view.  She  is  numbered  "  i;i/'  and  is  named  "  Albion  " 
—  a  rather  felicitous  designation,  it  she  is  to  comf)ete 
with  "  La  France."  I  have  had  two  recent  oppor* 
tunities  of  inspecting  her  at  Swindon,  and  she  un- 
doubtedly is  an  exceedingly  "  likely  "  looking  macfiine. 
Practically,  she  is  a  replica  of  No.  98,  with  higher 
steam  pressure,  and  consequently  a  stronger  bodcr— 
stronger,  I  mean,  in  the  sense  of  having  thicker  plates, 
and  .so  being  able  to  stand  the  enhanced  pressure  of 
steam.  Like  No.  g8,  "  Albion  "  has  a  leading  four- 
wheel  bogie*  outside  cyhnders  18  in.  diameter,  with 
a  30  in.  piston  stroke;  six  coupled  wheels  6  ft.  Sin. 
in  diameter,  and  2.143  s^juare  leet  of  heating  surface. 
But  whereas  No.  i>8  carries  200  lb.  of  *;team  pressure 
per  square  inch,  "  Albion  "  has  no  less  than  21A  lb., 
the  same  as  "  La  France/' 

A  Valuable  Comparison. 

Itiis  will  enable  an  approximate  test  to  be  made 
of  the  long-vexed  question  w^hether  the  advantage.*! 
claimed  for  Ojm^xDuntling  be  in  rcaHty  due  to  that 
method,  or  to  the  higher  steam  pressure  employed  tiy 
compound  locomotives.  1  say  *  approximate/'  l»e- 
cause  as  a  matter  of  course  the  test  could  not  be 
complete  unless  the  two  engines  in  companson  were 
identical,  save  in  the  cme  being  comixjunded  ana  the 
other  not.  As  it  is.  the  two  engines  ditler  in  almost 
ever>'  respect  save  their  steam  jiTcssure  and  the  si  are 
of  their  cou]iled  driving  wheels,  while  of  these  latter 
the  one  engine  has  four,  the  other  5i.\.  The  cylinder 
treatment  is  curiously  cliverse.  ''  Albion  "  having 
i8-in.  cyhnders,  whereas  "  La  France's  "  four  cyhnders 
would  be  approximately  equivalent  to  two  jj-jn. 
cylinders  were  she  a  noo-comp>und.  On  the  other 
hand,  while  "  La  F>ancc*s  "  cylinders  are  only  25J  in. 
in  length,  those  of  "  Albion  "  are  no  less  than  50  in. 
long.  So  here  are  several  points  as  to  which  account 
will  have  to  be  taken  in  comparing  results. 

A  Second  Alternative  to  Steam  Dome. 

Whde  noticing  Great  Western  novelties,  I  may 
meDtion  one  which  so  far  does  not  seem  to  have  attracted 
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the  attention  it  deserve^.  Hitherto  it  has  been  generally 
accepted  a^  an  axiom  that  a  lo:omotJve  nriusl  take 
Its  steam  iram  the  boiler  in  one  of  two  ways.  It  must 
cither  be  taken  by  the  regulator  from  the  upper  part 
of  a  steam  dome  or  else  it  may  be  collected  through  a 
perforated  pipe  along  the  top  of  the  boiler.  It  has 
alw-ays  been  practically  assumed  that  by  no  other 
means  could  the  steam  be  obtained  in  a  sufficientlv 
dry  condition.  For  many  years  the  Great  Western, 
like  the  Great  Northern  and  Sou tli- Eastern,  adhered 
to  the  domeless  lx)iler  with  the  perforated  pipe.  Then, 
as  in  the  case  of  those  other  railways  it  *'  'verted  " 
to  the  prevalent  fashion  of  the  steam  dome.  Latterly, 
\  ^^  ^^^^  more  reverted  to  the  domeless  boiler  with 
the  perforated  pipe.  But  with  the  new  so-called 
'taper*'  or  "extended  wagon- top "  boilers,  Mr, 
Churchward  tinds  that  he  can  adopt  a  third  alternative, 
and  take  his  steam  from  the  highest  point  in  the  boiler 
in  an  amply  dry  state  without  the  intervention  either 
ot  the  dome  or  of  perforated  pipe.  The  abandonment 
of  the  dome  has  become  almost  compuLsory  by  the 
great  height  to  which  the  latest  Great  We<itern  lx>ilers 
are  raised  ;  but  its  lo»s  is  not  deemed  a  matter  for 
regret,  inasmuch  as  however  ingeniously  its  fitting 
may  l>e  designed,  the  steam  dome  does'  necessanlv 
anrl  unavoidably  weaken  the  barrel  of  the  boiler. 
On  the  other  hand,  tliere  have  lieen  deemed  to  be 
certain  ihsadvantages  attaching  to  the  i>erforated  pipe 
alternative.  Thus,  if  the  new  and  third  alternative, 
namely,  of  dispensing  with  both,  jx^ssessing  as  it  does 
distinctly  superior  siniphcity  of  method,  proves  to  work 
with  entire  satisfaction  in  practice,  another  new 
departure,  both  valuable  and  interesting,  will  have 
been  advantageously  taken. 

Water  Troughs  and  Pick-up  Scoops. 

Water  troughs  are  being  laid  down  in  the  four- foot 
ways  on  the  Great  Western  Une  near  Starcross.  This 
would  seem  to  foreshadow  some  runs  between  Padding- 
ton  and  Plymouth  \vithout  stop  in  the  coming  summer. 
The  "  new  "  Great  Western — if  I  may  use  the  expres- 
sion— hkes  to  keep  well  in  front,  and  the  long- vaunted 
"longest  non-stopping  run  in  the  world** — viz.. 
Padding  ton-Exeter,  193!  miles — might  at  any  time 
have  its  *'  nose  put  out  of  joint  *'  by  a  rival.  I  am 
not  now  thinking  of  the  London  and  North- 
W^  est  em's  possibilities  of  1-ondon- Holyhead,  264 
miles,  or  London- Carl  isle,  299  niile^.  Those  can  be 
done,  and  have  been,  but  it  may  be  doubted  whether 
they  would  be  ''practical  politics"  for  daily  use. 
The  case  of  London-Plymouth  is  different.  The 
relatively  level  road  extends  beyond  Exeter  to  Newton 
Abbott,  and  it  is  only  afterward  that  the  severe  grades 
come  in ;  while  the'  additional  distance  is  not  great. 
Ihe  London  and  North- Western,  however,  might  at 
any  time  relegate  the  London- Exeter  run  to  second 
place  by  nmning  between  Wigan  and  London  without 
stop,  instead  of  caJUng  at  Willesdeu,  as  at  present. 
That  would  give  a  clear  run  of  194  miles,  instead  of 
i8Si  to  Willesden.  At  present  the  London  and 
North- Western  it'  a  good  second  with  192^^  miles, 
from  Euston  to  Edge  Hill,  done  by  the  American 
lx>at  speciaL  Euston-W^igan  or  Wigan- Euston  would 
just  turn  the  scale  on  that  side.  But  Paddington- 
PKinouth,  245J  mile«,  woidd  clearly  be  an  **  easy 
first."  The  more  one  reahses  the  advantages  con- 
ferred by  the  ability  to  pick  up  water  at  speed,  the 
more  one  marvels  at  the  slowness  of  its  adoption. 

When  the  London  express  is  delivered  by  the 
London  and  North- W^est em  at  Carlisle  and  taken 
on  by  the  Caledonian,   fiity-five   ton  tenders  succeed 
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those  of  twenty-five  tons  previously  used.  These 
mean  excessive  haulage  of  dead  weight,  especiaUy 
when  two  engines  are  ussd.  Yet  there  arc  le%|«l 
stretches  on  thtj  Caledonian  where  troughs  could  i>e 
laid,  as  there  are  also  on  the  London  and  South- 
Western,  which,  like  the  Caledonian.  stiU  dispenses 
w^ith  this  and  drags  ab:>ut  huge  eight-wheeled  tenders. 
It  is  suhiewhat  curious  that  while  such  strenuous 
cliorts  aresbeing  made— and  very  properly— to  aug* 
ment  the  poWr  exercisable  per  engine,  the  excess*  "J 
dead  weight  ne^lessly  hauleo  seems  to  be  regardea 
with  indifference.  vYet  obviously  if  the  dead  weight 
could  be  diminisheH^by  10  per  cent.,  the  relative 
efficiency  of  each  eng^^  would  ipso  facto  he  pr^P^^ 
tionately  augmented  anJjtpracUcally  mne  l?;;^"^*^^^^^^, 
would  do  the  work  of  te^  This,  no  doubt,  is.  U 
many  other  desirable  thing>^" 'Ji^^^^  ^*>\f***  V^t!. 
done."  but  when  larger  teud^^  add  a  further  sixt> 
tons  of  dead  weight  to  a  400^!^^''^^".  ?[*  of  m^^ 
four  huge  dining  cars  of  an  aggrcgaKS  ^^^^  . 

than  t6o  tons  are  hauled  needlessl>N^P^^  f^r  th^r 
three  miles,  over  a  summit  of  t,oSo  ft.  hi3t\'  rtectintr 
necessity  has  ceased  to  exist,  one  cannot  ^ei|P,^®-  ^^^^ 
on  the  possibility  of  affording  some  reU3^^ 
direction  to  over-burdened  locomotives — an 
haldars. 
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Compouads  and  Compounds* 

Extreme  as  has  been  the  slowness  with  which  Ihc 
compound  principle  as  appUetl  to  locomotives  has 
come  into  use  in  Britain  since  its  modern  initiation 
by  Mr,  F.  W.  Webb  1  n  1 882,  there  at  last  are  symptoms 
— if  one  may  judge  from  appearances — -that  the  prin- 
ciple is  to  receive  a  more  extended  trial  henceforth 
than  it  has  enjoyed  hitherto.  So  far  it  must  be 
admitted  that  the  London  and  North- Western  Railway 
and  its  late  chief  mechanical  engineer  have  enjoyed 
an  honourable,  if  regrettable,  solitude  as  regards 
the  compound  crusade.  Mr.  Webb  built  his  Hirst 
compound  locomotive  just  twenty-one  years  ago. 
completed  at  a  cost  not  far  short  of  j£too,ooo,  a  lirst 
batch  numbering  thirty  of  the  same  type  and  class 
which,  as  express  engines,  have  been  unsuccessful — 
to  put  the  case  very  mildly  indeed — and  then  con- 
structed four  successive  batches  of  forty,  ten,  ten  and 
ten  of  express  lcx:omotives  on  the  same  principle 
but  of  different  dimensions,  all  having  three  cylinders 
the  first  three  of  these  batches  proving  distinct ty 
efEcient  and  useful.  He  also  built  a  number  of  eight- 
coupled  goods  engines  to  his  three-cylinder  compound 
design.  Then  he  suddenly  and  absolutely  abandoned 
that  design  and  brought  out  instead  a  four-cylinder 
system,  diliering  in  virtually  every  respect  from  its 
predecessor.  It  is  now  represented  by  eighty  large 
express  engines  and  a  number  of  eight -coupled  g  oods 
locomotives.  That  practically  sums  up  the  histor>' 
of  locomotive  compounding  on  the  only  British  railway 
that  has  systematically  carried  it  out  during  a  long 
term  of  years.  The  various  sporadic  experiments 
with  different  types  of  compound  tank  engines  may 
be  neglected  as  not  germane  to  the  real  inwardness 
of  the  present  subject.  At  the  present  moment 
there  has  been  reached,  through  the  retirement  of 
Mr.  Webb  and  the  appointment  of  his  successor, 
a  break  in  the  cxintinuity  of  the  compound  chain. 
That  is  to  say  it  is  not  yet  known  authoritatively 
outside  the  secret  places  of  the  Crewe  offices  whether 
the  London  and  North- We  stem  express  locomotive 
at  any  rate  of  the  future,  is  to  be  compound  or  non 
compound,  and  if  the  former  whether  of  ihe  lour- 
cylinder  or  the  three -cylinder  type. 
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K.  KILKURN  SCOTT,  MJ.E.E  ,  A.M.Inst.CE. 


The  Report  on  the  Bristol  Fire. 

Mr*  Faraday  Proctor's  report  on  Iht  causes  of 
the  Bristol  fire  has  been  preiieiited  and  I  he  conclusion 
come  to  is  that  it  is  traceable  to  one  or  other  oi  the 
following  causes  : — 

{i)  By  static  discharge  trom  the  metal  work  of  the 
board  charged  at  high  pressure,  over  the  surface  of  the 
insalatofii  and  slate  to  "  earth/'  or  in  other  words, 
to  the  other  p<-ile  of  the  board,  in  which  case  it  is 
further  possible  that  this  may  have  been  in  a  measure 
caused  by  an  invisible  crack  in  one  of  the  insulators. 

(2)  By  the  breakdouti  of  a  joint-box  wherein  the 
cables  from  the  machines  or  mains  are  connected  to 
the  s\vitclitx)ard. 

(3)  By  the  abnormal  action  of  one  of  the  machine 
fuses,  the  blowing  of  the  fuse  causing  an  arc  and  breaking 
the  {>orcelain  pot  filled  with  oil  in  which  the  fuse  is 
placed. 

To  the  writer's  mind  the  last  is  tJje  most  likely 
cause,  and.  at  any  rate,  it  is  very  certain  that  when 
once  the  fault  commenced  the  spreading  of  the  tn>uble 
was  niffffily  iiiie  u  the  ail,  A  further  trouble  was, 
of  course,  the  burning  of  the  impregnated  jute  insula- 
tion on  the  cables  connected  up  to  the  switchboard. 
It  may  be  asked  why  was  not  the  supply  cut  oii  from 
the  Avonbank  Station;  this,  it  appears  from  the 
engineer's  report,  was  due  to  the  tact  that  all  the 
private  telephones  were  rendered  useless  by  induction 
on  the  wires. 

The  Use  of  Oil  for  Electrical  Apparatus. 

The  suppressing  of  arcing  at  switch  and  fuses 
contacts,  etc..  by  immersing  in  an  oil  bath  is  all  very 
well,  but  if  there  is  any  lesson  to  be  learned  from 
the  Bristol  fire  it  is  that  the  employment  of  such  an 
iniiammable  substance  as  oil  on  a  switchboard  is 
most  unwise.  As  a  matter  of  fact  the  old  idea  that 
the  arming  on  opening  a  circuit  should  be  instan- 
tane<3usly  suppressed  is  dying  out.  On  the  Continent 
most  high-tension  switches  and  many  fuses  are  fitted 
with  flaring  horns  similar  to  the  Siemens  and  Halske 
lightening  arrester,  and  the  arc  puts  its«?lf  out  by 
reason  of  the  convection  air-currents  started  by  its 
own  high  temperature. 

High-tension  transformers  are  another  piece  of 
apparatus  for  which  oil  is  often  used  :  and  if  there 
should  be  an  accident  and  the  oil  catch  alight  the 
results  might  be  much  worse  than  the  mere  burning 
out  of  one  transformer.  There  is  no  doubt  that  when 
properly  prepared  oil  is  an  excellent  insulator,  and 
that  it  tends  to  automatically  heal  up  small  faults 
but  this  characteristic  may  be  bought  at  too  high  a 
risk.  Here,  again,  the  writer  is  of  opinion  that  oil 
is  out  of  place,  and  that  large  transformers  should 
be  cooled  by  forcing  dry  air  through  the  casing  and 
between  the  coils  and  core,  etc. 


Importance  of   Not  Suppressing  an    Arc    too 
Suddenly. 

To  show  the  change  wJiich  has  taken  place  in  engi- 
neers* opinions  on  the  (juestion  of  suppressing  arcs 
the  series  parallel  controller  may  be  instanced.  A 
few  years  ago  anyone  suggesting  that  these  should 
be  made  \vithout  a  magoetic  blowout  would  liave 
been  thought  behind  the  times,  and  yet  the  tendency 
is  now  to  iitspcme  wdh  the  hlow-out.  Many  of  the 
cars  at  Glasgow,  for  example,  have  been  running 
with  ordinary  tj-pe  controllers  for  a  considerable 
time.  The  bad  effect  of  too  suddenly  suppressing 
an  arc  was  well  show^n  when  the  magnetic  blow-out 
was  first  introduced  into  this  country.  It  was  found 
that  English-built  motors,  which  had  worked  well 
with  ordinary  controllers  broke  do^\^^  badly  when 
coupled  to  controllers  having  magnetic  blow-outs. 
In  Older  to  withstand  the  additional  stress^  the  insula* 
tion  of  the  field  coils  had  to  be  very  considerably 
increased,  the  test  pressure  being  over  six  times  the 
working  pressure. 

Increase     Ln     Char^res     fdr     Electricity      at 
Cheltenham. 

It  is  seldom  that  one  hears  oi  a  town  raising  its 
price  for  electricity,  and  it  comes,  therefore,  as  some* 
what  of  a  surprise  to  find  that  Cheltenham  finds 
the  existing  scale  of  charges  unremunerative.  Thns 
public  hghtJng  is  to  be  increased  from  r9id.  to  3d' 
and  for  private  consumers  from  5jd.  to  6d.  up  to 
tJae  equivalent  of  5*00  hours'  use  per  annum  of  the 
maximum  demand  recorded  by  the  demand  indicator  ^ 
id.  per  unit  being  charged  ior  all  consumption  during 
the  year  beyond  this.  The  Light  Railway  Company 
is  also  to  be  notified  of  an  mcrease.  the  present  charge 
of  r9d.  per  unit  being  unremunerative.  There  is 
tindoubtedly  much  unrecorded  history  behind  this 
statement,  and  it  would  be  of  great  benefit  to  the 
community  to  have  all  the  facts  of  the  case  made 
public.  As  things  go  throughout  the  country  they 
are   high,    especially    the    rQd.    per   unit  for  traction. 

Scientific  Ladies. 

Indies  are  every  day  taking  a  greater  part  in  scientific 
affairs,  and  there  can  be  no  doubt  that  for  research 
work  a  many  have-  shown  undoubted  abihty.  Mrs. 
Ayrton's  name  wiU  occur  to  everyone  in  connection 
with  arc -lamp  phenomena,  and  in  radium  research 
Madam  Curie  and  Lady  Huggins  h^ve  done  much 
towards  probing  this  most  interesting  mystery^ 

X&  a  rule  the  ladies  keep  to  the  purely  scientific 
side,  but  it  may  be  news  to  many  that  Mr.  B.  J.  Lamene, 
the  proUfic  inventor  of  the  WestLnghouse  Company  at 
Pittsburg,  is  most  ably  assisted  by  Miss  Lamene, 
If  aU  the  writer  has  heard  of  this  lady  is  true  she  can 
set  about  a  complicated  winding  diagram  or  a  series 
of  calculations  for  a  dynamo  with  the  b^t  of  the 
Westinghouse  staff. 
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By   E.  K.  S 


The  Smoke  Nuisance 

One  action  of  the  municipal  authorities  with  which 
practically  every botly  us  in  sympathy  is  the  attempt 
which  they  are  making  to  stop  the  reeking  of  smoke 
from  chimney  stacks.  Electric  stations  have  never, 
at  tlieir  worst,  been  half  so  bad  as  factories,  irort 
works,  etc.,  hyt  owing  to  the  lact  that  electric 
stations  must,  of  necessity »  )^  built  m  cathettral 
cities,  seaside  towns  and  other  show  places,  the 
matter  a^ssumes  additional  irai»ortance  in  connection 
with  them. 

Of  course  smokeless  Welsh  coal  can  lie  used,  but 
the  price  is  so  high,  compared  with  the  various  slacks 
which  are  available,  that  the  icmplaiion  to  use  cheaper 
coal  is  great.  Especially  is  Ihis  so  as  the  coal  item 
generally  decides  whelher  a  power  station  will  pay  its 
way  or  make  a  loss.  In  large  stations  where  mechanical 
stokers  are  employed  the  regularity  of  tinuK  in  small 
quantities  reduces  the  tendency  to  smoky  chimneys. 
It  is  in  hand-fired  Ixiilers  that  the  smoke  preventer  is 
most  urgently  wanted. 

Smoke  Preventers. 

U  may  be  interesting  to  briefly  describe  two  methods 
ol  smoke  preventers  which  have  recently  come  before 
the  writer's  notice.  The  hrst,  w^hich  has  lieen  fitted 
to  the  Babcock  and  Wilcox  boilers  in  the  Bath  tram- 
w'^ys  station,  is  the  invention  of  Mr.  Appleyard, 
and  merely  consists  cd  a  small  steam  jet  in  each 
furnace,  which  the  stoker  turns  on  each  time  he  opens 
the  furnace  door.  There  is,  of  course,  a  possibility  of 
the  stoker  forgetting  to  do  this,  but  it  would  be  easy 
to  attach  a  lever  fr^m  the  furnace  door  to  the  steam 
cock,  so  that  it  ojieoed  and  closed  automatically. 

The  other  method  is  quite  a  novel  departure,  in 
that  it  involves  the  addition  of  a  gas  generator.  It 
is  being  placed  on  the  market  by  the  Welskemp  Smoke 
Consumer  Syndicate  and  has  already  had  a  successful 
trial  at  Hornsey.  1  he  gas  is  produced  from  anthracite 
peas  in  a  small  water-sealed  generator,  a  mixture 
of  air  and  steam  being  forced  through  the  incandescent 
fuel  in  the  usual  way.  The  gas  is  delivered  into  a 
pipe  having  j  in,  branches  which  pass  underneath 
the  fire-bars  to  a  bridge  at  the  back  of  the  furnace. 
At  this  point    a  combustion-chamber  or  regenerator 


is  built  up  of  lire  bricks,  laid  together  without  fire-clay 
and  arranged  in  xigzag  fashion.  The  furnace  gases 
have  thus  to  pass  tlirough  a  series  of  brick  chambers 
heated  by  the  gas  flume  from  the  j  in-  pipes,  and  there 
is  no  possible  chance  of  black  smoke  issuing  from  the 
chimney. 

The  Underfeed  Stoker. 

1  he  ijuesiion  ai  mechanical  stoking  follows  naturally 
on  the  al>ove  subject  of  smoke  prevention,  for  a  good 
stoker  is  in  itself  a  smoke  iTreventer.  .\mongst  the 
more  recent  types  the  underfeed  stoker  apj^ears  to 
promise  very  well.  In  this  type  a  steam-driven  ram 
pushes  the  coal  forward  at  regulated  intervals  of  one 
to  three  minutes  into  a  trough-shaped  iire*grate»  and 
unlike  most  stokers  the  new  coal  rues  up  fr.ym 
under  mat  h>  Air  en  tens  the  furnace  from  n  series  of 
tuyere  blocks  along  each  side  ot  the  trough,  at>ove  the 
fresh  coal  but  below  the  lire.  It  is  therefore  thoroughly 
mixed  with  the  gases  which  are  Hberated  in  coking  the 
fresh  coal^  and  the  result  is  practically  smokirleas 
combustion  even  with  the  cheapest  slack.  The  noo/ 
combustible  clinker  falls  on  to  dead  plates  which  run 
down  each  side  of  the  trough,  and  it  is  removed  by 
hand  at  suitable  intervals. 


Steel  Plate  Boiler  Flues. 

The  new  electnc  power  station  at  Oldham  is  some> 
what  curiously  arranged  in  that  there  are  tliree  rows  of 
boilers,  the  outside  rows  being  dry  back  marine  and  the 
centre  row  a  new  type  of  boiler,  the  Climax-  The  flues 
for  the  marine  boilers  are  arranged  underground  in  tlir 
usual  way,  but  the  flue  for  the  Climax  boilers  runs 
along  inside  the  apex  of  the  boder- house  rui>f,  ^t>out 
40  feet  above  floor  level.  It  consists  of  a  steel  tub© 
10  ft.  in  diameter. 

In  the  Stales,  steel  flues  are  much  used,  thus  iha 
power  house  of  the  Lexington  and  Boston  Klectric 
Railway  has  the  flue  made  of  steel  i^-  in,  thick. 

At  the  Central  Electric  Supply  Co.'s  works  at  Grove 
Road.  Marylebone.  14  Climax  boilers  are  in  use,  and  the 
due  runs  along  the  tops  of  the  boilers  and  enters  the 
cliimney  at  the  level  of  the  boiler-house  roof*  The 
Hue  is  constructed  of  double  plates,  with  an  air  space 
of  about  three  indies  between  them. 
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IRON    AND    STEEL 

BV  E.  H.  B. 


The  Midland  Wages  Board* 

Sir  Benjamin  Hingley,  presiding  at  the  annual 
meeting  of  the  Midland  Iron  and  Steel  Wages'  Board, 
said  that,  although  trade  had  been  dwindling  through- 
out the  year,  ironworkers'  wages  continued  unaltered. 
He  saw  no  prospect  of  improvement,  and  no  apparent 
lift  in  the  clouds.  They  had  all  sorts  o(  hscal  pro- 
posals, but  he  recommcndtHl  industry,  economy,  and 
avoidance  of  waste. 

Statistical   Memorandum   of    the   Tariff   Com- 
mission. 

From  Mr.  \V,  A.  S.  Hewins,  Secretary  to  the  Tariff 
Commission.  1  have  received  a  memorandum  and 
statistical  tables  re^ipecting  the  iron  and  steel  trades. 
These  should  be  in  the  hands  of  all  who  are  interested 
in  British  iron  and  steel.  They  are  designed  to  focus 
attention  on  the  industry  as  a  whole,  and  not  upon 
any  part  of  it.  however  great.  The  inquiry  has  been 
divided  into  three  main  divisions  : — 

1.  The  analysis  of  official  returns,  British  and  foreign, 
bearing  upon  the  conditions  of  industry  here  and  in 
other  countries. 

2.  The  issue  of  forms  of  inquiry  to  the  various  trades 
in  which  questions  are  included  to  ehcil  inlormation 
supplementary  to  that  contained  in  returns  already 
available. 

3.  The  examination  of  representattv^e  witnesses  from 
each  leading  trade  with  a  view  of  testing  the  accuracy 
ot  the  conclusions  indicated  by  the  two  foregoing 
melhcKls. 

Inquiry  forms  thus  far  issued  by  the  Commission 
have  met  i^ilh  a  generous  response  from  manufac- 
turers representing  every  shade  of  opinion  on  the  fiscal 
question,  and  many  thousands  of  replies  have  already 
come  in.  The  first  step  upon  receipt  of  these  replies  is 
to  number  the  forms  and  provide  for  the  absolute 
secrecy  of  the  source  of  information  where  secrecy  is 
desired.  Only  in  a  very  small  proportion  of  cases, 
however,  do  those  replying  to  the  inquiries  wish  their 
names  withheld.  It  is  announced  that  the  examination 
of  Witnesses  will  shortly  be  commenced. 


Styrian  Steel 

An  instructive  lecture  on  Styrian  steel  was 
given  by  Mr.  R.  B.  Hodgson  at  a  recent  meeting  of 
the  Birmingham  Association  of  Mechanical  Engineers. 
As  far  as  Britain  is  concerned,  the  author  showed  that 
the  primitive  inhabitants  of  these  islands  were  ac- 
quainted >^ith  iron,  but  the  Romans  taught  the  Briton 
how  to  treat  and  fashion  the  metal  properly,  and 
numerous  ironworks  sprang  up  in  the  Forest  of  Dean, 
Bath,  Yorkshire,  Cardiff,  and  other  places.  On  the 
withdrawal  of  the  Roman  legions  iron  smelting 
languished  for  several  years,  and  it  was  not  until  the 
sixteenth  century  that  it  revived.  In  1581,  so  great 
was  the  consumption  of  timber  for  smelling  that  an 
Act  was  passed  restricting  its  use  within  a  radius  of 
twenty  mdes  of  London,  wlulst  in  the  twenty-seventh 
year  of  Elizabeth's  reign  an  Act  for  the  prese^v^ation 
of  timber  in  Sussex,  Surrey,  and  Kent  was  passed. 
Smelting  iron  by  the  aid  of  coal  was  not  successfutly 
accomplished  until  the  early  ]>art  of  the  seventh 
centur>%  whilst  coke  was  introduced  one  hundred  years 
later.  The  lecturer  then  proceeded  to  trace  the  history  of 
Styrian  steel,  showing  the  interesting  link  connecting 
the  extensive  works  of  Bolder  Brothers  at  Styria  with 
the  remote  past. 


The  Value  of  Microstructures, 

How  far  does  a  soiall  section  such  aa  is  used  for 
microscopic  examination,  represent  the  structure  of 
a  mass  of  steel  ?  We  are  sti  accustomed  to  micro- 
photographs  of  steel  in  these  days  that  one  is  apt  to 
take  them  for  granted.  The  question,  however,  is 
one  of  the  (irst  which  is  suggested  to  the  engineer  and 
mctahographer  and  in  a  paper  recently  read  before 
the  West  of  Scotland  Iron  and  Steel  Institute.  Messrs. 
,\-  Camptou,  F.I.C..  F.C.S,.  and  H.  W\  Watts,  present 
a  collection  of  notes  which  should  be  of  assistance 
in  clearing  up  this  point.  Mr.  Walter  Dixon  stated 
the  difficulty  clearly  in  the  course  ot  (hscussion  several 
years  ago,  when  he  raised  the  question  in  the 
following  terms  ;  — 

*'  In  considering  such  a  subject,  there  always  appeared 
to  him  one  great  difficulty.  Perhaps  it  was  an  illu- 
sionary  one,  and  if  so,  he  should  like  to  be  rid  of  it. 
If  the  metals  under  consideration  were  perfectly 
homogeneous,  i.t*..  of  exactly  the  same  structure 
throughout,  it  is  obvious  that  a  section,  however  smaU, 
or  however  large,  taken  from  any  part  of  the  mass, 
would  under  the  microscope  show  identically  the  same 
structure  ;  and  the  results  so  revealed  by  the  micro- 
scope would  be  invaluable.  W^as  it  not,  however,  a 
fact  that  the  metals  so  dealt  with  were,  especially 
when  microscopically  considered,  essentially  of  a 
heterogeneous  nature,  and  that  it  might  be  impossible 
to  take  two  sections  from  any  one  piece  of  metal  wliich 
would  show  under  the  microscope  identically  the  same 
structure  ?  He  stated  that  when  he  considereil  the 
subject  he  could  never  get  out  of  his  mind  an  example 
wtiich  might  be  taken  from  one  of  our  coarser  granites 
or  marbles,  wliich  perhaps,  in  an  exaggerated  form, 
might  represent  the  metals  under  discussion.  From 
a  cubic  inch  of  many  of  these  stones  it  would  be  pojisible 
to  obtain  hundreds  of  sections,  not  any  two  of  which 
would  be  microscopically  alike." 

The  author's  investigations  show  very  plainly  tliat  in 
the  case  of  sections  of  steel  of  small  mass  and  regular 
stiape,  the  structure,  as  exhibited  by  the  microscope, 
discluses  but  httle  variation  at  different  parts  of  the 
piece,  provided  it  has  been  subjectetl  to  the  same  treat 
nient  throughout.  Round  bars  of  large  diameter  of  rolled 
material,  and  forged  material  for  axles  and  spindles 
may  exhibit  considerable  differences  of  structure 
between  the  outside  and  central  p>ortions.  The 
differences,  however,  are  (excepting  in  cases  where  the 
material  has  been  specially  treated)  very  httle  if  any 
greater  than  those  obtained  in  analytical  and  mechanical 
testing.  Material  in  irregular  shapes  and  unequal 
masses  exhibit  very  considerable  differences  as  regard 
both  analyses  and  structures  in  the  various  portions  of 
the  section. 

Such  materials  as  axles  and  tubes  of  guns,  which 
have  been  subjected  to  special  treatment,  as  oil  quench- 
ing and  tempering,  show  the  effects  of  the  treatment 
in  a  marked  degree  on  the  outside  portions.  Ihe 
carbide  areas  gradually  diminishing  in  volume  towards 
the  centre  where  the  structure  (except  in  material  of 
very  small  diameter)  exhibits  that  of  the  material 
before   treatment. 

Although  a  large  number  of  etching  media  have  been 
suggested  by  various  operators  ;  and  everyone  has 
tits  own  pet  solution,  they  all  gt%*e  identical  results 
when  used  under  suitable  conditions.  The  structure 
of  some  steels  may  be  much  more  clearly  developed 
by  one  method  than  another  ;  but  the  ultimate  result, 
as  far  as  size  of  grain  and  constituents  present,  is 
the  same  in  all  cases. 
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AUTOnOBILE    N0TE5. 


In  the  course  of  a  paper  contributed  to  the  Engi- 
neering Society  of  Gla.sgow  Univer.-sity,  Mr.  J.  E. 
fhorneycToft  calculated  that  on  the  average,  horse 
haulage  cost  8d.  a  ton  per  mile,  while  the  cost  of 
motor   haulage   was    2jcL 

The  Commission  dn  Yachting  Automobile  ha.s  tixed 
the  date  of  its  mi>tijr  buat  race  for'  1904,  which  will 
take  place  on  Monday,  August  8th.  ab<:>ut  10  o'clock 
in  the  morning,  starting  from  either  Calaia  or  Boulogne 
and  finishing  at  Dover. 

Prominent  at  the  interf sting  Automobile  Exhibition 
at  the  Agricultural  Hall  was  an  ingenious  six-ton 
lip  wagon  with  telescopic  lifting  gear  by  the  Lancashire 
Steam  Motor  Company,  Ltd.  Other  vehicles  for 
trade  purposes  were  shown  by  Messrs.  Foden,  Ltd.,  of 
Sandbach ;  the  Yorkshire  Patent  Steam  Wagon 
Company,  Messrs.  J.  Robertson  and  Son,  of  Fleet  - 
wood,  the  Hercules  Motor  Wagon  Company,  the 
Empire  Hagen  Motor  Wagon  Company,  Messrs. 
J.  and  F.  Howard,  Mann's  Patent  Steam  Cart  and 
Wagon  Company,  T,td..  Wallis  and  Stevens,  Ltd.. 
and  Sav^age  Brothers.  Lttl. 

The  first  of  the  North-Eastern  Railway  motor  coaches, 
after  preliminary  tests,  went  through  a  very  satisfactory 
otticial  test  run  of  60  miles  on  Ihdr  main  line.  This 
coach  was  fitted  with  the  first  of  the  new  "  Wolseley  " 
80  bdi.p.  petrol  motors,  constructed  by  the  Wolseley 
Tool  and  Motor  Car  Company.  Ltd.,  Birmingham.  The 
petrol  consumption  was  approximately  one  pint  per 
b.h.p.  hour,  A  speed  of  nearly  40  miles  per  hour 
was  frequently  attained,  and  the  60  miles  test  run 
was  accomplished  at  about  30  miles  per  hour  average 
speed, [including  four  stops  and  starts.  The  coach 
climbed  a  bank  i  in  95  on  each  journey.  Its  weight 
is  about  35  tons. 

At  the  annual  'gtrneral  meeting  of  the  .\ulomobile 
Club,  held  at  the  Institute  of  Mechanical  Engineers, 
Westminster.  Mr.  Roger  Wallace  presided  over  a  large 
gathering  of  members.  Lord  Shrewsbury  moved  ; 
'*  That  no  member  of  the  Automobile  Club  in  the  trade, 
or  journalist  connected  with  an  automobile  journal,  be 
eligible  for  membership  of  the  club  committee.*' 
As  an  amendment  Mr.  Jarrott  moved,  **  That  as  the 
club  IS  primarily  a  society  of  encouragement,  any 
attempt  to  secure  that  the"  trade  section  should  not 
he  represented  would  be  unjust,  uuconstitutional.  and 
fraught  with  danger."  Mr.  Jarrotl'a  amendment 
was  carried   by   a  large   majority. 

The  following  entries  have  been  received  for  the 
Side-slip  Competition,  which  is  to  be  held  at  the 
beginning  of  April,  under  the  auspices  of  the  Auto- 
mobile Club:  Mr.  Mark  Vivian  (Chiswick),  the 
Wilkinson  TyTe  and  Tread  Company  (Huddersfield), 
The  Continental  Caoutchouc  and  Gutta  Percha  Com- 
pany (London).  Mr.  Alexander  Nicholson  (Dublin) 
(2  cars).  Commander  Charles  T,  Scott  ^Sheffield), 
Rourke  and  Horsburgh  (Bromley).  Sainsbury's  Anti 
Sktdders,  Ltd.  (London),  Mr.  Henry  S.  H.  Cavendish 
(London),  Mn  E.  Midgcly  (London),  Mr.  Wm,  Hunt 
(Kettering).  Mr.  Samuel  Bntler  (West bury-on -Trym). 
Mr.    W.    Maitlantl    Edwards    (London),    Mr.     Henri 


David  (Paris).  Grose,  Ltd,  (Northampton),  Mr.  John 
Harrington  (Brighton).  Parsons  Non-Skid  Company 
(London),  Wm.  Jenkinson  and  Co.  (London). 


.\s  we  go  to  press  we  are  informed  by  the  technical 
secretary  of  the  Automobile  Club  that  it  has  been 
decided  that  their  Side-ilip  Competition  shall  commence 
by  an  endurance  test  of  i.ocmj  miles,  to  be  carried  out 
in  five  or  six  days,  starting  from  the  Automobile  Club 
at  9,50  on  Monday,  April  i8th.  On  the  completion 
of  the  1,000  mUes'  run  the  cars  will  be  submitted 
to  the  side-slipping  tests,  which  will  be  carried  out 
cm  the  track  round  the  new  works  of  Messrs.  Clement 
Talbot,  near  Ladbrooke  Grove.  The  track  is  wootl 
pav^emeni.  which  will  be  made  greasy,  and  the  car* 
will  have  to  make  a  right -angle  turn  on  the  grease, 
to  describe  "  S  "  curves,  and  also  to  be  subjected  to 
brake  tests.  The  power  absorbed  by  the  device  will 
l>e  tested  by  running  the  car  down-hill  by  gravity 
both  with  and  without  the  device  fitted,  and  measuring 
the  distance  between  the  stopping  places  in  each  case. 

Points  will  lie  given  for  ease  of  attachment  and 
renewal  and  for  price,  and  a  device  which  gives  the 
best  control  of  the  car  under  all  possible  conditions, 
that  is  to  say,  M'hether  for  side-slipping  of  front  or 
back  wheels,  or  of  forward  skidding,  will  be  considered 
the  better. 

Eighteen  cars  will  actuaHy  take  part,  and  each  of 
these  will  carry  an  honorary  observer  throughout 
the  whole  of  the  r.ooo  miles  to  see  that  nothing  is 
clone  to  the  device.  We  note  that  a  number  of  ob- 
servers are  still  retpiired. 

Discussing  points  about  the  1904  motijr  bicycle, 
in  which  there  is  room  for  improvement,  Mr.  B,  H. 
Davies,  in  the  '"  Motor  Cycle,'*  recently  remarked  : — 

'*  Bowden  wires,  in  my  experience,  are  either  badly 
fitted  by  the  majority  of  workmen,  or  are  nor  made  of 
sufficient  strength  ;  the  makers  aay  the  former,  of 
course,  but  I  should  be  better  pleased  if  the  strands 
had  a  margin  of  strength  to  allow  for  unskilled  biting. 
Most  of  the  mculern  silencers  beUe  their  name  :  the 
rider  does  not  notice  the  noise,  but  other  road  users 
do.  Carburetters  should  be  made  dustproof.  Oil 
tanks  and  connections  are  often  carelessly  finished  ; 
every  new  machine  1  have  had  has  leaked  oil  fiercely, 
and  in  each  case  the  cure  has  been  simple,  showing 
the  fault  to  be  unnecessary.  Two  accumulators  are 
a  great  advantage.  The  rear  horseshoe  brakes  are 
inaccessible  on  one  or  two  machines,  and  are  not 
substantial  on  any.  On  two  occasions  mine  has 
fouled  the  valve  and  ripped  out  spokes,  on  one  occasion 
buckUng  the  wheel  so  thai  further  progress  was  im- 
possible. Handle-bar  control  of  all  the  operations 
is  not  necessary.  I  prefer  to  have  a  switch  and  exhaust 
lifter  on  the  handle-bar,  and  long  levers  on  sectors 
screwed  on  the  top  tube,  for  throttle,  air,  and  spark. 
Stronger  free-wheels  and  protectors  for  them  are  a 
crying  need.  Every  clutch  I  have  owned  has  gone 
sooner  or  later.  Increased  petrol  capacity  ends  my 
list  of  desiderata,  as  the  chief  of  all  is  a  practical 
impossibility,  i.e.,  detachability  of  the  engine.**  In 
spite  of  all  this,  Mr.  Davies  strongly  emphasises  the 
fact  that  the  1904  motor  bicycle  may  be  relied  upon 
to  *'  get  there." 
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AMERICAN    RESUME. 

By  Oik  New  York  Correspondent. 


Tlie  N^n  iincl  the  Lamp. 

I    ol    the    American    Institute   of 
is  ail  event  of  more  than  ordinary 
Ifl  ->l  tli€  tribute  paid  to  the  genius 

Li.  whuiie  tifty-seventh  birthday 
event.     The  urganisers  with  a 
worthy    of    the   occasion,    also 
MitT  should  represent  the  twenty- 
iie  practical  perfection  and  com- 
:,    li    the   incandescent  lamp,  while 
<\w  Kthiion  Metlal,  founded  for  research 
I     iipphed    electricity    ur    magnetism, 
I  led. 

1  poured  in  Jrom  all  parts  of  the 
Lug  a  tribute  irom  the  President  of  the 
iitutiun  ot  Electrical  Engineers,  From 
uciu  RuOiieveU  came  the  message  ;  "I  con- 
iulatc  >x*u  as  one  of  the  Americans  to  whom  America 
much  ;  as  one  ot  the  men  whose  life  work  has 
iJciI  to  give  America  no  small  portion  of  its  present 
fition  in  the  international  world/'  Mr.  Carnegie 
id  not  hestitate  to  subscnbe  liimself  as  Liegeman 
10  King  £di$t^n  I.  The  pfkst  prandial  proceedings 
wnv  of  the  happiest  character. 

Mr  T.  C.  Martin  gave  Mr.  Edisrju's  health  in  the 
ii>Uo\4-ing  terms  1  — 

"Tlie  American  Institute  ol  Electrical  Engineers  ia 
proud  to  embrace  in  its  membership  to-day  the  fore- 
ninst  inventor^  ot  the  age  and  the  greatest  captains 
ol  industry,  and  has  placed  upon  its  goldfrn  tablets 
many  an  auspicious  disc^jvery  and  art  to  celebrate. 
But  it  surely  could  find  no  worthier  hero  among  them 
and  no  better  gift  to  mankind  to  signaUse  than  the 
ti^Hn  nuil  tlie  lamp  around  both  of  whom  we  twine 
to-night  the  laurel  wreaths  of  our  admiration  and 
our  love, 

"There  should  be  encouragement  in  the  founding 
ol  tlii*  medal  to-night  (or  every  strugghng,  ambitious 
youth  in  Amcnca.  Let  us  and  let  our  sons  recall 
attd  fipiUaud  the  cheery  htile  newsboy  at  Detroit, 
the  bait-shod,  half-irozen  operator  seeking  bravely 
a  job  along  the  icy  spikes  ul  the  Central  Stales  ;  the 
gaunt,  unlulored  experimenter  in  Boston,  taking 
eagerly  needed  fees  fur  lectures  he  was  too  modest 
to  <leliver  ;  the  endjryonic  inventor  in  New  York, 
grubstaked  by  a  famous  Wall  Street  man  for  his  first 
stock  ticker;  the  deaf  investigai(»r  at  Menlo  Park, 
who  wreaked  unique  retaliation  on  his  affliction  by 
pr<?serving  human  speech  for  ever  with  his  phono- 
graph ;  the  proUfic  patentee  who  kept  the  pathway 
lo  tht'  Patent  Office  hot  with  his  footsteps  for  nearly 
forty  ye^rs  ;  the  genius,  our  comrade,  who  took  this 
little  crystal  bulb  in  his  Promethean  hand  and  with  it 
helpi'd  to  give  to  the  world  a  glorious  new  hght  which 
never  was  before  on  land  ur  sea — Thomas  Alva  Edisijn/' 

Edison^s  Reply. 

Edisctn's  telegraphed  hii  speecli  to  the  assembled 
guests  as  follows  : — 

1  want  to  thank  first  of  all  tny  fellow-members  of 
the  American  Institute  of  Electrical  Engineers  for 
the   great    honour   done   me   la    thus   celebrating   my 


NEW  YORK.  Match  19tii,  Vm. 

birthday,  associated  with  the  twenty-fifth  anniversary 
of  the  completed  development  and  successful  intro- 
duction of  the  incandescent  lamp.  Your  expressions 
of  goo«i-will  gratify  me  deeply*  While  1  cannot  but 
rejoice  at  the  place  which  the  incandescent  lighting 
art  has  made  for  itself  among  the  inestimable  comforts 
and  conveniences  of  civihsation,  I  leel  that  my  share 
in  the  work  is  exaggerated  by  this  prominence  given 
me  to-night* 

To  my  old  friends  and  associates  who  have  founded 
the  Edison  Medal  in  the  Institute — I  can  but  cictend 
you  thanks  again.  If  1  could  do  it  in  return,  I  would 
found  a  medal  for  every  one  of  you.  for  you  are  jtist 
as  much  entitled  to  recognition  as  I  am.  You  g^ave 
me  your  friendship  and  loyalty,  your  watchful  days 
oi  toil  and  sleepless  nights  of  anxiety.  Some  of  you 
helped  to  perfect  the  art  by  your  engineering  skill, 
your  legal  ability,  your  financial  aid. 

The  early  daj's  were  enough  to  tire  out  any  one's 
courage  and  persistence,  but  you  stood  it  all,  and  put 
up  ^A^th  me  into  the  bargain.  Now.  in  noble  revenge 
for  the  burdens  I  put  on  you,  and  in  addition  to  all 
the  evidences  of  friendship  in  the  past.  3rou  add  this 
unusual  token  of  continued  affection.  I  should  not 
be  human  if  I  were  not  profoundly  aSected  and  deeply 
grateful. 

This  medal  is  founded  to  encourage  young  men 
to  de%'ote  their  best  thought  and  work  to  electrical 
development.  I  rejoice  in  this  stimulus  to  liarder 
study.  Better  trained  and  educatetl  tHkn  were  we  men 
pioneers  of  the  times  before  every  college  and  university 
had  its  electrical  course,  these  coming  men  of  the  future 
should,  and  I  believe  will.  carr\'  forward  to  triumphs 
and  arts  heretofore  undreamed  of.  the  principles 
and  applications  of  electricity  to  which  I  have  tried 
humbly  to  devote  my  hfe  and  energies  from  the  hour 
my  hand  first  touched  the  key,  Gtnd  bless  them, 
and  you,  my  dear  friends,  and  this  American  Institute 
of  Electrical  Engineers, 

The  WestlDghouse  Single-phase  System  on  the 
Indianapolis  and  Connersvllle  U.S.A. » Railway, 

The  West inghouse  Electnc  and  Manufai  m* 

pany.  of  Pittsburg,  have  undertaken  the  r  of 

two  long  mter-urban  radwa\-s  m  the  I'niitt.  .  ...^l  ,:.  an 
their  new  single-phase  system.  One  of  these  is  the  Fort 
Wayne,  Decatur  and  Springfield  road,  which  extends 
from  Fort  WayTie  ( Ind, )  to  Springfield  ( Ohio ),  a  d istance  / 
of  about  iJO  miles;  the  other  a  high-speed  line  53 
miles  long  is  to  run  from  Indianapolis  to  ConnersviUe 
{Ind,),  but  wnll  eventually  be  extended  to  Hainill4MS, 
a  total  distance  of  93  miles. 

As  showing  the  adaptabihty  for  smgle-phase  wurkt&g 
of  present  types  of  generating  plant,  it  may  be  nien- 
tioned  that  it  was  first  decided  to  work  the  Indiaiiapailb 
and  Conner^ville  line  on  the  direct-current  system  ; 
but  the  aingle-phase  system  was  adopted  00  acoocml 
of  its  lower  first  cost  and  running  expenses.  Althoagh 
two  500-kilowatt  high-voltage  three  phase  generators 
had  been  placed  on  order  for  the  direct-current  wrkrlciB| 
of  the  line  through  rotary  converters,  it  was  not  ioand 
necessary  to  do  away   with   these,    the  power  slAlioii 
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e(4uipmeni,  so  far  as  the  enotne:^  kind  generators  are 
concerncfl,  remaining  as  first  laid  out.  The  generators 
will  develop  a  pressure  of  ^1,300  volts,  and  this  pressure 
will  be  stepped-up  to  (6,500  volts  two-phase  for 
transmission  on  the  Scott  system  to  I  he  six  static 
transforming  sub-stations,  which  will  be  located  every 
ten  miles  or  fA>  along  the  line.  Half  of  these  stations  will 
be  connected,  on  one  phase  and  half  on  the  other,  and 
the  supply  xvill  be  reduced  to  a  trolley  voltage  of 
3.300,  transformers  on  the  cars  bringing  this  pre^ssure 
down  to  the  working  level.  The  trolley  wire  will 
be  No.  000  B  and  S  gauge  copper.  Induction  control 
{i,e,,  by  means  of  a  rotatable  core  transformer)  will 
be  adopted  on  the  Fort  Wayne  and  Springfield  road  ; 
and  rheostatic  control  on  the  Indianapolis-Connersvdle 
line,  the  car  equipments  of  the  latter  having  to  be 
worked  with  direct-current  within  the  confines  of 
Indianapolis  City.  The  first  ten  cars  ordered  will 
be  each  equipped  with  four  75-h,p*  mcitors,  so  geared 
as  to  develop  a  speed  of  42  miles  per  hour  on  the 
level.  The  consulting  engineers  estimate  that  the 
adoption  of  the  single-phase  in  place  of  the  direct- 
current  system  will  result  m  a  saving  of  j^JOO.DOO 
on  the  whole  line  from  Indianapolis  through  Conaers- 
ville  to  Hamilton. 

These  two  lines  will  be  the  first  in  the  world  to  be 
etpiipped  upon  the  single-phase  system,  and  their 
completion  and  working  will  doubtless  be  looked 
forward  to  with  great  interest  by  English  railway 
engineers. 

The  Late  Senator  Hanna. 

The  late  Senator  Marcus  A.  Hanna,  although  chiefly 
known  to  fame  as  a  pnlitician,  did  not  enter  the  political 
arena  until  he  had  attained  ripe  experience  as  a  business 
man.  FVom  1857  to  1S67  he  was  connected  with  the 
oil  trade,  but  in  the  latter  year  he  transferred  his 
attention  to  iron  and  coal,  becommg  senior  partner 
of  the  firm  of  Rhodes  and  Co..  who  were  heavy  dealers 
in  coal  and  iron,  their  coal  mines  being  in  Tuscarawas 
county.  This  firm,  dissolved  in  1885,  was  succeeded 
by  that  of  M.  A.  Hanna  and  Co.,  which  consisted 
of  M.  A.  Hanna,  L.  C.  Hanna  and  A.  C,  Saunders. 
Senator  Hanna  proved  himself  a  born  organiser,  and 
in  the  negotiation  of  innumerable  business  propositions 
proved  himself  a  capable  leader  of  men.  One  of  his 
most  notable  characteristics  was  his  successful  method 
of  settling  controversies  with  his  employees.  He  took 
a  pride  in  saying  that  he  never  had  any  serious  labour 
trouble.  A  business  associate  who  was  asked  for 
hiS  ideas  as  to  the  secret  of  Mr.  Hanna's  success  in 
business,  said  :  "Firsts  I  would  place  his  rare  good 
judgment.  He  seldom  erred.  He  al-«o  had  great 
ability  in  looking  into  the  future  and  foreseeing  the 
course  of  events.  His  capacity  for  work  seemed  to  be 
unlimited  and  his  energy  was  untiring.  Another 
characteristic,  which  contributed  to  his  success,  was 
his  faith  in  men  whom  he  believed  to  be  honest.  When 
unceconvinced  that  a  man  was  honest,  there  was  nothing 
in  his  power  that  Marcu.s  A.  Hanna  would  not  do  for 
him.  More  men  than  the  public  has  any  idea  oi  were 
helped  along  in  the  battle  of  life  by  Mr.  Hanna,  Some- 
times when  a  man  had  made  grievous  mistakes  and  had 
been  rejected  and  even  branded  as  dishonest  by  former 
associates.  Mr.  Hanna,  if  his  confidence  remained 
unshaken,  would  still  freely  extend  a  helping  hand. 
In  all  of  his  long  business  career  there  was  never  the 


slightest  hmt  that  he  was  guilty  of  anything  inc4:>iisistent 
with  the  highest  integrity.  One  cannot  say  that  he 
ever  was  tempted  to  do  anything  dishonest.  He 
simply^  would  not  consider  anything  of  the  kind.  His 
policy  was  always  one  of  frankness  and  honour. 
Although  he  had  many  friends  among  men  high  in  the 
political  world,  he  will  be  mourned  by  none  more 
deeply  than  by  the  wage  earners  on  docks  and  vessels, 
m  mines  and  at  furnaces,  who,  by  coming  in  contact 
with  him,  grew  to  love  him." 

Baldwin  Locomotive  Works. 

Some  time  ago,  in  Page's  Magazine,  a  scries  of 
articles  by  Mr.  Joseph  Horner  on  the  Laying-Out  of 
Workshops,  called  attention  to  the  difficulties  of 
engineers  in  pro\nding  for  the  necessary  expansion 
of  their  works.  Improvements  have  recently  beea 
made  at  the  Baldwin  Locomotive  Works  vhich  show  that 
limitations  of  space  surface  need  not  be  an  insuperable 
bar  to  expansion.  The  first  thing  to  be  done  was 
to  remove  all  heavy  hammers  to  the  Standard  Steel 
Works  at  Bum  ham.  Pa.  All  heavy  castings  are  also 
made  at  the  same  place,  besides  most  of  them  for 
light  work.  This  change  of  location  of  heavy  work 
relieves  the  pressure  and  allows  the  erection  of  a 
boiler  shop  on  the  second  storey  over  the  old  foundry, 
and  the  erection  of  a  blacksmith's  ship  lor  light  work, 
besides  a  frame  drilling  and  fitting-up  shop  on  second 
floor  over  the  old  blacksmith's  shop,  and  the  work  of 
jitting  up  throttle  valves,  stand  pipes,  dry  pipes  and 
piston  valves  on  the  second  tioor  over  the  old  cyhnder 
shop.  These  examples  of  an  effort  to  be  freed  of 
entaj^glements  due  to  lack  of  ground  area,  have  worked 
nut  most  satisfactorily,  and  are  giving  results  looked 
iar  in  an  increased  output.  Another  large  factor 
to  this  end  was  the  installation  of  the  plant  at  26th 
Street*  to  be  used  exclusively  in  the  final  application 
ol  fittings,  an  engine  and  tender,  prior  to  shipping 
from  the  works. 

The  Panama  Canal. 

The  American  Chamber  of  Commerce  Bulletin 
remarks  that  with  only  fourteen  votes  in  opposition, 
the  United  States  Senate  on  February  23rd  ratified 
the  Panama  Canal  treaty,  and  early  construction 
operations  are  now  assured.  Many  important  American 
commercial  interests  have  already  laid  their  plans 
for  reaping  practical  advantage  from  the  new  waterway. 
The  New  Orleans  Board  of  Trade,  the  chief  business 
t:>ody  of  the  Southern  metropolis  of  the  United  States^ 
has  given  its  indorsement  to  a  project  to  butld  a  line 
of  steamships  to  pass  through  the  canal  and  trade 
with  the  Western  countries  of  South  America  and 
with  Asia.  The  plan  is  to  build  a  fleet  of  large,  swift, 
modern  vessels,  to  interest  the  entire  Mi^^is-iippi  Valley 
in  the  project,  to  raise  $5,000,000  for  the  work,  and  to 
get  the  Governors  of  the  States  in  the  valley,  the 
mayors  of  the  cities  and  aU  its  commercial  bodies  to 
take  a  hand  in  the  scheme  by  way  of  subscribing  for 
the  stock  or  receiving  subscriptions, 

AlHs-ChalTfieps  Developments. 

It  is  announced  that  the  AllisChalmers  Company  is 
about  to  engage  in  new  lines  of  manufacture,  namely, 
steam  turbines,  hydraulic  machinery,  gas  engines 
and  electrical  machiner>% 
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A  Geological  Discussion. 

i> tiling  Ihc  picseui  thill  season,  the  mining  experts 
•ire  finiliug  occupation  for  themselves  in  discussing 
tb«»  origin  Ami  nature  of  wime  of  the  t>trata  of  the  main 
r-  and    niurc  |jarticularly  with   thai   layer  of 

T  I     has   l>cen   known   a&  the    *  Hospital   Hill 

jiii.iji  V     iK^aiiftc  It  wiis  ums}(lered  by  everyone  to  be 
of  (iC'limciitafy  on^in, 

Mr,  G-  A.  Denny,  consulting  ifn^fineer  lo  Messrs, 
All>u.  has.  lv>weveT,  rocc*nily  declared  this  rock  to 
be  ol  iguettUR  tirijk'in,  and  he  submits,  as  evidence 
of  lus  contention,  a  numlier  of  hand  samples,  and  also 
niicroiieoiic  ^*ciions  and  cliemkaJ  analyses.  But 
r>r.  Hatch  and  Mr,  Dorffel.  who  uphold  the  accepted 
view  as  to  the  origin  of  these  rocks,  nf*t  only  disagree 
With  Mr.  Denny's  conclusions,  but  challenge  his 
evidence  in   detail. 

The  opfjosing  statements  given  in  parallel  columns 
below  will  sliow^  how  ver>'  fundamentally  even  experts 
may  differ,  and  they  also  suggest  the  desirability  of 
referring  the  disputeii  sections  and  samples  to  some 
AchoiJ  of  mines  or  other  authority  whose  views  are 
not  inHuencLMj  by  any  local  consideTations  or  previous 
correJaUons  of  reefs. 


Petrol og-lcal  Eivergetieies. 


M I ,  I>i*n  n  y '  s  m  i  c  rosco- 
pical  determinations. 

St»s.  7j(  and  80. 
Dolente. 

No.  ;6.  Dolcrite- 


No. 

'    No. 
dolcrite. 


55,  Foot  wall  dyke. 
109.         Graiiiilar 


Dr.  Hatch's  deter- 
minatiuns  of  saine  shdes. 

Distinct  quartzitic 

slate. 

Quartzitic  slate  is  full 
of  quartz  fragments. 

Qfurirftic  slate  ftiH  of 
q^^.-  nients. 

'  ejtample     of 

jrjf  i^rajijtfu  qtiartate. 


No,  170a.  Porphyntic 
doleriie  with  zona]  struc- 
ture induced  by  weather- 
ing. 

Nos.  119,  220k  and  aii. 
Porphyrilic  dolerite  with 
felspar   and   olivine. 

No.  222,  HolocrjT^tal- 
ime  dolerite. 

Nos.  244,  24;,  and  273. 
HolocrystalUne  dolerite. 


Differences  of  Opinion. 

Mr,  Denny  says  \  — 
"  Tliis  rock  "  (from  the 
Bird  Reef)  '*  is  pronounced 
by  Messns.  Hatch  and 
Molengraaf  to  be  slate 
and  the  Hospital  Hill 
*  shales  '  are  also  stated 
to  be*  slates,  but  the 
microscope,  supfw tried  by 
the  field  evitlence,  abun- 
dantly and  conclusivL-ly 
proves  tliat  the  rock  " 
(the  rock  from  the  Bird 
reef  is  here  referreil  to) 
**  is  eminently  crystalline 
and  of  ernptive  origin. 
If,  therefore,  individuals 
of  acknowledged  authority 
on  geological  subjects  can. 
by  adopting  locally  ac- 
ccpted  theories,  so  confuse 
the  fundamental  classih 
cation  of  rocks  as  to  detect 
no  difference  in  a  slate  and 
an  intmsive  nxk,  it  cannot 
be  expected  that  unscien* 
tific  obser\*ers  will  be  able 
to  discriminate  between 
them,  and  if  this  rock 
has  lieen  called  a  slate 
merely  l^ecause  it  has  a 
somewhat  shaJy  structure, 
it  can  be  understood  how 
it  is  thai  the  structure  of 
the  Hospital  '  shales '  has 
been  universally  ac^^pted 
as  an  incontestable  proof 
of  their  sedimentary  ori- 
gin. 

Chemical  Divergencies. 
Mr.  Denny  says  :  — 
1.  The       percentage    of 


(Quartzitic  slate,  with 
banded  structure  due  to 
variations  ui  size  of  quartz 
fragments. 

(Quartzitic  slate  with 
fragments  of  quartz  and 
much  dusty  intcrsfitial 
matter, 

Quartzitic  slate  with 
fragments  of  quartz,  etc. 

Quartzitic  slate  with 
many  quartz  grains  tn 
dusty  matter. 


Dr.  Hatch  says  — 
**  After     this    ejcami  na- 
tion ui  Mr.   Denny *s  sec- 
tions    I     have     not     Ui4 
sUghtest       hesitation       iti^ 
stating    my   opinion    tfiu 
Mr.        Denny's       igne   j^ 
theory-    of     the     Hosv      1 
Hill     shales     is     touri 
on     an     incorrec*       ^^ 
mination.    1  am  < 
that    the    true    ». 
of    these    shales     will    tie 
recognised  at  once  hy  all 
petrologists  who  will  takr 
the    trouble    to    examine 
thin  sections  of  them  under  j 
the  microsoope.** 


Mr.  Dcirffd  says  — 
I.  The  pcTCetkiiigc  vilJ 
silica  is  far  below  the  silica  is  not  txicrw  the] 
average  of  a  typical  slate  a^^erage  of  a  typical  stoe.  J 
or  shaJe.  and  is  in  cases 
less  than  half  that  re- 
quired as  an  essential 
constituent  in  line-grained 
quartxite. 
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3.  That  practically  no 
•<[uartz  is  to  be  seen  in  the 
ground  mass. 

5,  The  percentage  of 
basic  oxide  is  excessive, 
and  unhke  any  *ilate  or 
shale,  and  quite  impossible 
m  a  fine  framed  qiiartxite. 

4.  That  the  rocks  tliffer 
essentially  from  typical 
-slates  or  shales  or  line- 
grained  quartzites  in  mi- 
croscopic lea  tares  since 
no  granular  structure  can 
be  recognised, 

5.  That  crystals  of  fels- 
par, avigite,  olivine,  etc.. 
can  l>e  recognised,  tmt  not 
always  individualised  in 
the  less  decomposed  speci- 
mens. 

6.  That  they  are  truly 
•eruptive  rocks. 


2.  The  ground  mass 
consists  largely  of  quartz. 

5.  The  percentage  of 
iron  oxides  is  not  ex- 
cessive, but  is  character- 
istic of  this  type  of  ferru- 
genous  slates. 

4.  This  rock  closely  re- 
sembles other  well-knowTi 
elates,  and  the  structure 
is  in  many  cases  distinctly 
granular. 


5.  Fragments  of  felspar 
and  augites  may  be  present 
without  proving  igneous 
character,  but  1  have 
not  seen  any.  Olivine 
in  no  case  is,  and  cannot 
be  present. 

6.  It  is  clit^cult  to  see 
how  rocks  with  the  above- 
mentioned  characteristics 
can  by  any  stretch  of  the 
imagination  be  described 
as  eruptive  rocks. 


The  Outlook  at  Johannesburg. 

The  depression  continues  nnabated.  Even  the 
building  trade  is  now  suffering,  as  the  reduction  of 
population  has  t^een  proceeding  at  the  same  tune  that 
houses  have  been  built  in  all  directions  round  the 
town  by  those  who,  during  the  squeeze  of  twelve 
months  ago.  could  not  tind  accommodation.  Although 
rents  have  come  down  a  hi  tie.  they  are  yet  high,  and 
it  would  still  |>ay  to  build  houses  rather  than  to  rent 
them,  but  ovnng  to  scarcity  of  monej'  and  the  un- 
certainty of  the  next  few  months,  few  people  liave  the 
money,  and  iewer  still  the  courage  to  invest  in  residen- 
tial  buildings. 

To  one  who  lived  through  the  Johannesburg  slump 
of  1889-90,  and  experiencejJ  the  rapid  recovery  which 
took  place,  there  is  nothing  permanently  disheartening 
in  the  present  state  of  things,  but  it  is  not  surprising 
that  many  newcomers  have  not  l>een  able  to  hold  out, 
and  hav^e  returned  to  their  "  place  of  origin." 

And  although  certain  of  the  ultimate  triumph  of 
the  mining  industry  over  its  many  ditficuUies,  of  which 
the  chief  one.  of  course,  is  the  scarcity  ot  labour,  it 
is  impossible  to  guess  how  long  the  present  conditions 
may  last.  In  the  meantime  this  is  a  place  to  be 
avoided  by  all  but  confirmed  optimisis  of  independent 
means. 


COMING    EVENTS-APRIL 


"2lld  -  Birmingham  Association  of  Mechanical  Engineers  : 
Paper  on  "  Gas  Measurement'*  Staffordshire  Iron 
and  Steel  Institute,  Ihc  Institute,  Dudley,  at  7  p.m. 

7th. — Civil  and  Mechanical  Engineers  Society,  Caxton 
Hall  at  8  p-m.  Liverpool  Engineering  Society,  Royal 
Institution. 

i9th.  —  The  Manchester  Association  of  Engineers, 
Birmingham  Association  of  Mechanical  Enginqprs : 
Visit  to  the  Oldbury  Gas  Work?i.  North  of  England 
Institute  of  Mining  and  Mechanicil  Engineers, 
Newcaslle-on-Tyiie,  at  2  p.m. 

J  1th.— Society  of  Engineers,  the  Ri^yal  United  Service 
Institution,  at  7.30  p.m.  The  Institute  of  Marine 
Engineers^  Stratford^  E. 

12th- — Institute  of  Civil  Engineers,  at  8  p.m* 

J4th.— Institution  of  Electrical  Engineers,  at  S  p.m* 
Leeds  Association  of  Engineers  :  Annual  Meeting  and 
Election  of  Oflicers.  Mining  Institute  of  Scotland  ; 
Annual  Meeting  at  Hamilton. 

J5th,— Institution  of  Mechanical  Engineers,  at  8  p.m. 
City  of  London  College  Science  Society,  London 
College,  at  8  p.m. 


16th.  Norlh-Easl  Coast  Institution  of  Engineers  and 
Shipbuilders:  Graduates  meet  at  Middlesbrough. 
Midland  Counties  Institution  of  Engineers,  the  Midland 
Institute,  Leeds, 

t9th*^ Institution  of  Civil  Engineers,  at  8  p.m.  Institu- 
tion uf  Engineers  and  Shipbuilders  in  Scotland. 

20th.— Birmingham  Local  Section  Institution  of  Elec- 
trical Engineers,  at  the  Fniversity. 

21st*— Institution  of  Mining  and  Metallurgy,  at8p.ni* 
Birmingham  Universily  Engineering  Society  meet. 

22nd —Norths East  Coast  Institution  of  Engineers  and 
Shipbuilders  meet,  Institulion  of  Civil  Engineers  : 
Students  meet  at  «  p.m. 

25th. ^Society  of  Arts  :  Cantor  Lecture^ 
26th« — Institution  of  Civil  Engineers,  at  8  p.m» 
28th,— Institution  of  Electricd  Engineers  meets*   Liver- 
pool   Engineering   Society:    Annual    Meeting  at   the 
Royal    Institute.      Leeds    Association   of    Engineers, 
meet  at  7,30  p.m. 
3Cth.     SLiffordsbire   Iron  and   Steel  luslitute  :  Annual 
Meeting. 
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taUB  Power  in  Prussia 

r  ta  ibe  use  of  steam  {.'ower  in  Prussia 
'i  jwn  by  the  following  table. 
-d    lo    the    *' Zeitschriit   ties 
V%i^ar  :-ure/'     This  table  does  not 

ri»H^  r^   or   engines   used   for    the 

\>  Itie    Marine    boilers    and    Marine 

^u  ^f^  exclu-sively    uscjd   for  propelling 

1^  "  include  698  steam  boilers,  with 

i.v  ,r  the  o|ieration  nl  steam  dredgen»^ 

oaaca^  c4c.      the  latter  ixre,  according  to  their  destgrn, 
ii9(tf«^iH>4    together    with    ^tatiouarv    or    transportable 
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HlRki-SpeetS  LcMsomotives. 

XL  Bulile,  ill  a  paper  recently  publii»lted  in  Dingler's 
'  polyicchn.  Journal  "  (Vol,  319.  K*i,  K),  describes  a 
lii^h  >peed  locomotive  designed  by  Messrs.  Henscbel 
and  Sobo.  Ca:>^l.  £or  commercial  speeds  ofafx)Uti5o 
ktlcjimetr^^  This  locuraotive  is  bdng  tested  on  the 
M*  li     military    raUway     in    connecticm 

Wji  cumutjve  high  spee<i   trials  organised 

|)v  ^3wxi   railway   deparlnieut   as   an   indirect 

i!rii  of    I  he    lamoiis    electric    traction    trials. 

Tl  i'^as  two  trucks  and  two  driving  axles,  a 

lie  !  ^  Mcc  of  about  260  square  metres  and  about 
^  square  meLre>of  grate  surface,  corresponding  almost 
-•ulinlv  'Airli  the  cooditigos  enunciated  in  1902  in 
Atth  thi'  High  Speed  Railway  CdtDpetition 
.  ^,^iii  Dcutscher  Maschiueningemeure. 
Another  type  of  locomotive  described  by  the  author 
'  ibe  hot-iiteam  lucomotive  designed  by  Dr.  H.  Mehlis, 
to  ^hom  gue  uf  the  pnza»  in  the  aliove  competition 
was  awaxded.  The  engine  is  a  2-^  coupled  tender- 
engine  with  a  irout  and  a  rear  truck  ;  this  t)'pe  was 
t!ir  count  of  tlic  fact  that  tenders  of  the  usual 

dt  u  the  case  of   the  water  capacity  being  as 

I  res,    have  too   small   a    distance 
jx  warranting  a  steady  tua  with 
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speeds  ranging  between  1 20  and  1 50  kilometres  per  huuj . 
The  lUstance  of  the  wheel  centres  is  12*4  metres. 
and  the  boUer  axle  is,  in  accordance  with  Amefican 
practice,  placed  at  a  distance  of  2*55  metres  above 
the  upper  edge  of  the  rad.  The  locomotive  has  Jaur 
cylinders  with  four  cranks,  acting  on  the  rigid  &ant 
axles.  The  weight  of  the  engine,  at  no  load,  i>  abotit 
<;8  tons,  whereas  the  working  weight  is  esttmated 
at  aUjut  76  tons.  Of  the  heating  surface  in  contact  «-iih 
the  water,  measuring  146  square  metres,  al)out  f^ 
square  metres  are  intended  for  conve^^ing  the  train. 
while  20  square  metres  are  reserved  lor  the  electric 
lighting,  generated  by  a  15  h.p,  Laval  steam  turbine, 
the  operation  of  ventilators,  braking,  beatmg.  etc.  . 
in  addition  34  square  metres  of  superheat  heating  surface 
are  provided. 

Precautions  for  inereasin^  the  Safely  00  the 
Berlin  Underground  RaUway. 

Shortly  alter  the  Paris  disaster  a  coninii*«sjon  was 
appointed  for  causing  such  precautions  to  l*  taken 
as  would  be  likely  to  increase  the  safety  on  the  Berlin 
underground  railway.  Thei*e  have  now.  for  the 
greater  part,  been  carried  out.  The  lighting  of  the 
tunnel  lias  received  an  additional  independent  wire, 
which,  in  the  case  of  one  half  of  the  lamps  being  injured, 
will  enable  the  remainder  to  go  on  burning.  The 
conductor's  stands  on  the  underground  railway  stalioes 
are  so  designed  as  to  be  readily  pushed  aiade,  Tbe 
number  of  tire  hydrants  has  been  increased,  and  each  car 
has  been  fitted  i^-ith  a  sand  box-  There  are  bucket 
hre  engines  in  each  car.  as  ^'ell  as  in  the  tiuuud  at 
distances  apiart  of  1  oo  metres.  Each  station  has  been 
connected  to  the  fire  briga^de  alarm  Itne.  The  emer- 
geacy  lamps  in  the  cars  are  pre\^ented  from  any  ccmtact 
with  the  curtains,  the  latter  being,  moreover,  of  a 
heavy  imprt^^ated  woqI  stu&  EaiCh  motor- manV 
stand  is  pro\ided  with  short -circmting  derioes  wliicli 
may  be  operated  even  from  witltin  the  car,  serviisg  to 
cut  the  current  out  of  the  line^ 

Telegraphing  Pictures  and  Haodwritln^ 

In    an    address    recently    dehveied    at    tbe    Beslm 
Urania,   Professor  Cerebotani  presented  a  tel'^'-r-jr.tnr 
apparatus  for    transmitting   any  kmd  of  han 
drawtag,  etc.     Tbe  fundamental  principle  is  i'i-*jL..*i 
with   the   principle   employed   for  instance   by   IHtsba 
Gray,  the  novel  feature  being  a  singular  highly  >        ■ 
system  of  electromagnets*     In  older  scheipes 
the   drawing    pencil   oi   the    transnntier   wt&    nv^^rc 
dpiwards   in   an   oblique   directioii^   tlie   liiir  fihfinifrf 
in    the   receiving   apparatus  was  a  brokieaoiiie.     lathe 
Cerebotani  system  the  electrocnagiirts  an  an  9aiBttrv« 
as  to  prodnoe  nearly  straight  tines  even  tn  the  ase 
of  their  being  excited  by  extreouily  teehle  cumits. 
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The  telegraphic  transmiK^sLun  oi  pictures  atid  hantl- 
writing,  as  obtained  by  means  of  his  apparatus,  is 
therefore  much  clearer  and  truer  than  with  any  previous 
apparatus.  Some  sampler  produced  by  Cerebotani 
were  transmitted  on  the  telegraph  lines  from  Munich 
to  Augsburg,  from  Milan  to  Turin,  and  finally  from 
Berlin  to  Munich.  A  picture  transmitted  some  days 
ago  fruni  Berlin  to  Munich  over  a  distance  of  650 
kilometres  is  said  to  be  the  finest  specimen  ever  tele- 
g  rap  lied. 

The  Berlin-Hamburg  High-Speed  Railway. 

Bijtb  of  the  two  schemes  for  an  electric  high-speed 
railway  between  Berlin  and  Hamburg,  whicli  have 
lately  been  presented  to  the  Prussian  railway  depart- 
ment, provide  an  electric  central  station  to  be  installed 
in  Wiltenberge,  being  the  main  station  between 
Berlin  and  Hamburg.  It  is  anticipated  that  the 
journe^^  between  the  two  cities,  which  at  present 
requires  upwards  nf  three  hours  with  the  fastest  rapid 
trams,  will  eventually  be  made  in  one  and  a-half 
hours  only.  As  a  matter  of  course,  a  new  road-tied 
wdl  be  necessary,  but  the  cost  of  this  reconstruction 
does  not  seem  to  be  prohibitory.  The  fact  that  a 
third  track  has  been  found  necessary  {which  in  the 
case  of  the  electric  high-speed  railway  lieing  installed 
couhl  evidently  be  dispensed  with)  ts  illustrative  ol 
tlie  dense  traffic  obtaining  between  the  two  largest 
German  cities. 

The  Use  of  Wind-Motors  for  Generating  Elee- 
trieity. 

At  a  recent  meeting  of  the  Leipzig  Electrical  Society. 
Mr,  R.  Brauns  delivered  an  address  upon  modern  steel 
wind -turbines  and  their  use  for  generating  electricity. 
Similar  wind-motors,  with  dex-ices  for  automatic 
adaptation  to  the  direction  and  strength  of  the  wind, 
have  been  built  in  America  by  Halladay  ;  the  principal 
drawback  connected  with  it  being  the  large  number  of 
levers  and  rotating  points  required.  The  "  ITtra- 
Siandard  "  motor  on  the  other  hand,  while  showing 
the  same  defect,  allows  of  higher  etttciency  as  the 
working  surface  is  not  too  great  a.s  compared  with  the 
inlet  opening  for  the  wind. 

The  Herkulcs  wind-turbine,  built  by  the  Deutsche 
Windturbinen  Werke.  Dresden,  shares  many  features 
wath  American  wind-motors,  where  the  whole  of  the 
wheel  is  graduaUy  withdrawal  from  the  action  of  the  wind 
as  for  increasing  intensities  of  the  lattera  Ingher  pressure 
is  produced  on  one  side  of  the  wheel,  which  is  sufticienl 
to  overcome  the  tension  of  the  springs  supporting  the 
wheels  at  right  angles  to  the  main  vane,  the  surface 
exp<>sed  to  the  action  of  the  wind  being  diminishetl  by 
its  bi'ing  placed  in  a  position  parallel  to  the  direction  of 
the  wind*  The  Herkules  motor,  howe\'er.  is  capable  of 
being  built  up  to  the  highest  sizes,  the  regulations  with  re- 
spect to  the  mtensity  of  the  wind  being  madeso  accurate 
by  a  lateral  regulating  v^ane  as  to  warrant  an  absolute 
safety  against  storm  and  a  uniform  number  of  revolutions. 
This  regulation  of  the  wind  turbine  is  sullicient  to  ensure 
a  uniform  operation  of  the  dynamo-  There  Ls  an 
automatical  switch  inserting  thedvmamo  in  connection 
with  its  accumulator  battery  as  s<x>n  as  the  number  ol 
revolutions  has  reached  suitable  hg^urcs,  and  disconnect- 


ing it  as  soon  as  the  strength  of  the  wind  is  no  more 
sufficient  :  the  w^hole  of  theoperation  being  automatical, 
no  snper\'ision  is  necessar\\  As>  on  the  other  hand,  the 
vanes  of  the  turbme  are  paddle-shaped,  showing  heh- 
coidal  contortions,  the  output  is  said  to  be  30  per  cent, 
upwards  of  that  of  existing  wind  motors.  The  battery 
may  even  be  charged  with  a  wind  only  four  mile^  per 
second  in  speed. 

These  motors  have  for  some  time  past  been  used  for 
drilling  ev-en  large-sized  threshing  machines  and  niher 
agricultural  as  well  as  wood-working  machines. 

Producer  Gas-Plant  for  Brown-Coal   Briquette 
Operation. 

An  electricity  works,  comprising  a  loo-h.p.  producer 
as  dynamo,  which  was  recently  installed  in  Hoyers- 
werda,  Germany,  appears  to  be  the  lirst  central  station 
where  the  producer  ga.s-plant  is  operated  by  means  of 
brown-coal  briquettes.  The  gas-motor  is  quite  identical 
with  those  used  in  connection  with  lighting  ami  anthra- 
cite generator-gas.  the  pro<lucer  gas-plant  being  also 
quite  analogous  to  the  unual  design,  being  made  up  of  tl»e 
generator  proper,  the  dust  collectors,  the  scrubber,  and 
the  sawdust  cleaner.  After  this  means  of  operation  had 
been  adopted  in  October  last,  it  has  been  came<l  on 
continuously  with  most  successful  results  and  withoui 
any  disturbances,  workmg  al^out  fourteen  hours  riaily  , 
no  reserve  was  so  far  provided.  Now  another  similar  gas 
motor  of  the  same  output  is  at  present  Ijeing  iasiallefb 
lests  made  some  time  ago  showed  the  piston  to  be  free 
trom  impurities  from  tar  or  parallin.  The  brown-coal 
briquettes  used  were  composed  as  follows  :  — 

Carbon  48*32  per  cent 

Hydrogen  3*35 

Oxygen  and  nitrogen  **6*;4 

Sulphur         . .  I -09 


Ashes 
Moisture 
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Total     .  .  . .  , .      too'oo 

The  heating  value  is  4. -^5 3  beat  units. 

A  rough    experiment,  intended  for  ascertainmg  tb 
consumption  of  fuel  which  was  made  during  ten  hours 
(the  briquettes   being  unloaded  from  w^eighed  buckets 
and  the  output  being  read  on  the  ampere  and  vt illmeter) 
gave  the  value  of  005  kilogrammes  i>er  h.p.  hour. 

Operating  generators  with  brown-coal  bn<tuettes 
proves  in  many  respects  more  convenieni.than  ant  hraci  te 
operation,  the  generator  being  never  obstructed  by 
slags.  After  the  normal  pauses  in  operation,  it  may  be 
started  again  without  any  blowing-in  ;  the  door  leading 
to  the  ashpit  may  be  opened  during  the  operation  so  as 
to  clean  the  grate,  which  on  account  of  the  absence  ot 
any  slag  is  rather  easy  and  simple. 

As  Germany  is  mainly  compelled  to  deri\*e  her  sup- 
ply of  anthracite  from  abroad,  the  use  of  browti  coal  is 
likely  there  to  afford  a  convenient  fuel  at  a  lower  cost  ; 
the  use  of  brown-coal  briquettes  seems  to  be  esi>e<:ially 
suitable  to  small  concerns  in  the  centre  of  cities,  on 
account  of  the  possibihty  of  having  a  supply  of  lirown 
coal  even  in  small  quantities,  as  well  as  of  the  cleanliness 
and  commodity  of  its  storing  up.  This  will  no  doubt 
serve  to  furth».'r  the  development  of  profhicer  gas-plants. 
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Spontaneous  Combuitfon  tn  llin«0« 

tilt  ijr)f><^iioii  oi  hrtn  111  iiHiM«»,  \^iMi  ii)or<*  particular 
tHuTtiKt*  In  louIk  111  (h«-  Norlh  Stiilfrtrrlnhirt?  ciJAlticliI, 
wim  fllMi  u»«i*(l  at  n  rncc'tin^  ot  rlu*  SurtU  St*itlrtiilsliirt* 
IiinlMiMr  o(  MhiUik  uw\  \lr*  hiiiiiijtl  KuKuiccrK,  Mr. 
(t  K.  i.nwtoii,  llii'  iiutliiir  nf  llii'  p;i|MT,  rcmiirkcd  that 
llin  |»iMMl|i:il  t*iu»rni>f  hrr«(  ui  iiunmHC'n*  ik[>ontnnfHiUH 

lltttllMlNltnit   nl    rllft   rnal   i»r   (if    t))r   Hiali^riul   til    thr;   goaf, 

gcciilt'iiliil  JKHltM'ti^t  Mf  inithrr  |iy  •♦jkmi  li^ht*,  L»x|)l(>sionft 
i)t  lircM)Htn|i,  niirli'r^riitiinl  ImhIitm,  furu^iccN,  9(t(*atti 
plprM,  rlrttruiil  »p|4i.iiii  <<r,  untl  nluit  (irittK.  Tht*  moHt 
CiMimn'iii  rtHHi*  ui  pit  hn**  wa*>  fcjMMitiUiciju^  iniuliui^ttim. 
I^trliap*  Ihi-n*  wjit  im  (onlnr'ld  wtudi  nuiUiirHHt  more 
fteiimii  riJ  coiil  Mvihpat  Im  XaUv  fin*  MTi)iituii(*4iiinly  than 
tlt<*  Ni'lilt  SliillnnlMlnrr'  iMathiliL  I'trc-K  had  iKiurrcd 
111  tlir  r.rtsit  Rtivv,  I  aiiut't  U^w  and  Kf>\vhnr»t  coaJ^i 
III  fhf  lliiitiry  ihwinrt,  mul  in  Iho  Vant  Scam  lu  tlu- 
I^JiiKtnii  ami  lM*ish»i»  th^ifhtJ*.  hKipimi  Uwh  m  ihr 
Ten  l'*cc»t  Sminx  lunl  hwii  cxprrirtiu'd  hi  tin'  Jhimk'm 
ihMritt  Th«*  Srvfh  FiH»t  Uanburv  loi»k  lirn  m  the 
nurthwt'Hirin  pari  ol  th**  et>a1ii»'l<L  m\d  tht*  Kight 
Km  ItHiihur^,  nr  I  nck^hcail  ctvil,  hai1  taken  tire  in 
tbo  LonntMti  aiMl  ralk*'  ih^tricth.  1  he  HuUhiirsit 
SrsiAuit  which  w*iH  niitoriiMiH  (or  llie  frtniucncv  of  ftrc^, 
iippiHiUNl  III  Ik'  hrthlr  lt>  take*  tiTc,  imiro  or  Ics*,  ovor 
tht'  ^ifHiicr  jHirtinu  oi  ihr  ct»«lftHil.  Stiuill  LWdl  con- 
MUuttd  \mv  o\  \U*^  nu»r  importaut  taoturs  m  the*  origtu 
111  ii|«iMit:iht*(kUH  coiutHi:iliou,  Itui  lunny  othn  ^i^rncU'^ 
HMiiitfnl  III  iiriUKHiK  It  aIkiuI.  t^iic  tlivHiry  wtu*  that 
tTUitlHUiioii  "^nn  lirotiitht  Atioiit  hy  phyHtciW hetinical 
Ai'thmit  uihl  r^cUoiiN  ol  gasi^.  hquith  and  jic»Utli$. 
othPf  ngfiiciim  which  ikpiir^rocl  to  pn^pn^ate  combu«itioii 


type  laid  heem  pfodaced  wliere 

nas  fttta  Mfiir* 

At  Ibr  aJKiittai»nMeCi4ig  ol  tbe'^Asaociatiioa  ol  Mifir 
of  the  Tiaiwraal.  Che  dottrmvi.  Mr.  R.  M. 
CalibL  i«B«rtced  te  wtwld  not  btnden  Ui<  paucnce 
ol  llie  Biacthig  In'  an  acteaded  referaice  to  that  "  lute 
ol  all  tJbcir  »eettQgs.  *  tbe  native  labour  qaes* 
IjBt  veai»  of  faabtt  mmld  preclacie  the  omission 
€H  like  pbratfe  Ia  aaj  i»umbly  in  that  place  wliose 
anu  be  ianiiafgcd  with  the  sound.  Mechanical 
inice«i«iv  had  done,  uid  vas  dotng,  mucli  to  cheapen 
th^  cci»l  of  pfodoctsoii,  bot  there  was  a  limit  beyond 
irhsch  tbde  tmnrnvonciits  could  not  go— there  must 
aJ«a^-*  be  liie  lor  tbe  **  hew^ers  of  wood  and  drawers 
at  uraier.*'  Tbe  preseiice  thcrv  of  a  qaaotity  of  cheap 
labour  hail  |»obabiy  had  qoite  as  much  to  do  with 
the  tfirildtUK  up  '>t  the  mdustry  as  the  prrseace  ot  the 
gold  in  the  reef,  lo  Ian*  it  «fas  probably  the  more 
ttnitortant  factor  ol  the  two.  tor  the  §:otd  contents  wa^ 
an  immutable  tinted  fact  which  no  social  or  p<ihtical 
upbtsavals  or  other  act  of  man  could  alter,  wliile  the 
cost  of  pmducltou  was  helplessly  depetitJent  on  the 
other  facU»r.  which  could  be  made  the  shuttlec<»ck 
of  party  pohtic?.  But  the  fact  remains  that  if  those 
fiieldJ*  wtre  to  lie  f uUy  worked  there  must  be  a  sufficient 
supply 'of  uti:^killed  labour,  and  as  it  was  clearly  the 
i»nc  cnnditjon  on  which  all  other  South  African  problems 
depended,  ii  seemed  fair  to  assume  that  siwiner  or 
later  the  swilutton  of  that  problem  would  be  found. 

AmoiiK  the  advantages  enjoyed  by  the  industry, 
not  the  least  was  the  happy  arrangement  of  the  mining 
laws,  which  seemed  to  minimise  litigation.  Few  new 
mining  regions  had  so  signally  escaped  the  blight 
oJ  Utigation,  The  report  of  the  council  dealt  very 
fully  with  the  various  matters  lliat  have  come  before 
the  Assi>ciation  during  the  year.  A  new  set  of  mining 
regulations  had  been  provided  by  the  Governroenl. 
and  it  was  evidently  the  earnest  desire  to  make  them 
as  perfect  as  possible,  and  to  consider  such  improve- 
ments m  them  as  practical  experience  might  suggest* 
They  were  framed  with  great  care  by  the  CTOvernmeni. 
after  consultation  with  the  various  interests  involved, 
and,  while  time  and  experience  might  suggest  some 
alterations,  as  a  whole  they  rellect  great  credit  on 
the  care  and  patience  of  iheofficial  who  prepared  thera, 
lu  the  course  of  further  remarks  the  chairman  said 
the  csiming  year  gave  promise  of  better  times.  Much 
ot  the  legislation  necessary  for  the  proper  conducting 
of  the  industry  had  already  become  law  ;  the  country 
was  tast  sL'ttliug  do\\n  to  the  new  comUiions,  and  it 
was  t(j  be  hoped  that  before  the  year  closett  theindusir>" 
would  be  iu  a  fair  way  to  even  greater  pro*perily 
llian  H   had  ev  it  enjuyed. 

A  New  Electric  Mlningr  Plant. 

For  thi'  Gwendrcath  \'alleys  Anthracite  « 
the  British  Westinghouse  Company  are  - 
^w\  erecting  a  generating  plant  with  all  [i^ 
and  numerous  motors.  The  plant  wiU  b*- 
three-phase  system  and  will  have  a  cai>acri  ^ 
kilowiitts  ;  the  motors  will  he  all  of  the  We>: 
]x>lyphaS€  induction  tT^-pe.  They  will  be  ut 
ilriva*  pumps,  a  loo  h.p.  main  and  tail  hau 
Waddle  fan  uath  a  capacity  of  50.000  cuIml 
minate,   etc,  » 
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OPENINGS   FOR  TRADE 
ABROAD. 


Belg-iujn. 

Tenders  for  the  con.stnjLtnm  of  shipbiulding  yaras, 
stocks,  etc,  will  be  openetl  an  July  2Mh  next,  in 
Ihe  Bureaux  du  Service  Special  de  la  Cute,  at 
Dstenfl. 

On  April  6th  tenders  will  be  openeil  for  the  con- 
struction of  a  railway  betvveen  Kieklrecht  and  Doel, 
at  the  estimated  cost  of  about  £4,ot>o. 

Peru. 

The  Board  of  Trade  have  reccivc<l  from  H.M.  Minister 
at  Lima,  copy  and  translation  of  a  Law  regulating 
the  tenders  to  be  offered  to  the  Peruvian  Gf)vemment, 
within  one  hundred  and  twenty  days  from  January 
14th,  for  the  construction  and  working  of  the  projected 
radway  between  Lima  and  I'iscr, 

1  he  maximum  capital  necessary  to  carry  out  the 
work  is  estimateil  at  £50fhooo.  on  which  the  Peruvian 
Government  guarantees  interest  at  the  rate  of  seven 
per  cent,  per  annum  to  the  contractor,  during  twenty- 
five  years  from  the  day  that  the  principal  hne  is  handed 
over  to  public  traftic. 

To  guarantee  the  execution  of  the  contract,  the 
sum  of  ten  Ihousaml  pounds,  Peruvian,  or  its  equivalent 
in  Ixinds,  must  be  deposited  belure  signing  the  deed, 
and  no  tender  will  be  accepted  unless  it  i-s  accompanied 
by  a  receipt  showing  that  ten  per  cent,  of  this  amount 
has  been  dt  posit e<L 

Portugal. 

Tenders  will  be  opened  on  Alay  24th  in  the 
I>irectorate  of  the  Caminhos  de  Ferro  liiramarinos. 
for  the  exclusive  concession  during  hfteen  years, 
for  running  autoniohilcs  for  the  transport  of  persons 
and  merchandise  from  Mossametles  to  Chibia.  The 
tenderers  must  be  Porlugue«e  citizens  or  companies. 

Ottoman  Empire, 

There  vaU  shortly  he  an  opening  for  agricultural 
machinery  in  Turkey.  The  Turkish  Government 
have  decided  to  allocate  an  annual  ^ant  of  £T3,ooo 
(/2.700  sterling)  for  the  encouragement  of  agriculture 
in  the  districts  of  Sam&oun,  Angora,  Sivas  and  Konia. 
Half  this  sum  will  be  devoted  to  the  purchase  of 
agricultural  machinery, 

Mexico. 

A  contract  has  been  made  bt-lween  the  State  and 
Don  Wenceslao  (^'rarcia  for  the  construction  and  working 
for  ninety-nine  years  of  a  railway  of  9  14  mm.  gauge, 
in  the  State  of  Oaxaca.  from  the' capital  of  that  State 
to  Tlacolula  with  a  branch  to  TlaUxtac.  The  period 
lor  free  importation  of  materials  and  supplies,  to 
which  Article  74  of  the  Railway  Law  refers,  ts  to  be 
tiv^e  years. 


Argentina. 

Tenders  will  be  opened  on  Apnl  15th  next,  in  the 
MiuLstry  of  Puhhc  Works,  Buenos  Ayre^,  for  the  con- 
structitm  cjf  the  prolongation  of  the  railway  ami 
buildings  corresponding  thereto,  supply  of  roUing  stock 
etc.,  from  Chambicha  and  Rioja  to  Andalgala,  with  a 
branch  from  Mazan  to  Tinogasta,  on  the  terms  which 
those  interested  may  consult  in  the  Directorate-General 
of  Ways  of  Communication.  Buenos  Ayres. 

The  right  to  build  and  work  a  railway  line,  either 
I  metre  gauge  or  166  metre  gauge,  from  the  port  of 
Rosario  (m  the  River  Parana,  to  the  port  of  Belgrano 
on  Bahia  Blanca,  has  been  granted  to  Don  Diego  de 
Alvear,  according  to  the  plan  which  the  Government 
may  approve.  Materials  for  the  construction  of  this, 
railway  not  produced  m  the  country  may  be  imported 
free  ot  duty  for  twenty  years  from  the  dale  of  the 
contract,  during  which  penod.  moreover,  the  hne  ts 
to  be  free  of  national  taxes. 

The  French  Railway  Company,  of  the  pro\^nce  of 
Santa  Fe,  have  the  right  to  construct  and  work  a  metre 
gauge  railway  line  from  the  "*  La  S&bana  "  station 
to  the  port  of  Barranqueras.  on  the  River  Paran4 
passing  through  the  town  of  Resistencia,  as  well  as  a 
wharf,  warehouses,  etc.,  in  the  port  oi  Barranqueras. 
Materials  for  the  construction  and  working  of  this 
railway  which  national  industry  does  not  pnifUice 
may  be  imixirted  iree  of  duty. 

Cuba. 

1  he  Directorate-General  of  Cammunications,  Havana. 
invites  tenders  by  April  15th  for  the  establishment 
and  working  ot  a  telephone  system  in  the  town  of 
Guantanamo.  A  prox-isional  dep<:«it  of  200  dols.  is 
required  to  qualify  any  tender* 

Spain. 

The  towns  of  La  Solana  and  Membrilla,  province  of 
La  Mancha.  retjuire  tenders  for  the  supply  o!  electric 
light  tor  twenty  years.  In  the  case  uf  La  Solana  the 
mumcipahty  require  to  be  supplied  with  J.ooo  ^c.p, 
and  will  pay  o.o(X>  pesetas  (alx«ut  £173)  per  annum 
a>  a  maximum,  whilst  in  the  case  of  Membrilla  the 
municipaUty  require  1.250  c.p.  and  will  pay  at 
the  rate  of  4,000  pesetas  (about  £116)  per  annum 
as  a  maximum. 

There  is  a  demand  for  tenders,  which  will  be  opened 
on  Apnl  9th  in  Malaga,  for  the  concession  to  construct 
and  work  an  urban  tramway  by  animal  power  from 
the  station  of  the  Malaga  and  Cordoba  railway  lu  the 
working-class  suburb  of^Huelin.  In  the  same  muni- 
cipality, on  April  4th,  lenders  will  be  opened  for  a 
concession  to  establish  and  work  a  tramway  by  animal 
jHiwer  from  the  Plaza  de  Riego  to  Calle  de  Torrijos. 
A  Royal  Order  has  been  issued  requiring  that  the 
calls  for  tenders  for  the  eslabhshment  of  telephune 
systems  m  El  Escorial  and  Palamos.  which  were 
suspentled  by  the  Ro\-al  Order  of  September  Qth  last, 
shall  now  be  renewed  at  the  earhest  date  possible. 
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OUR  TECHNICAL  COLLEGES 


BY 


A    TECHNICAL    STUDENT 


THE    aUQOE8TIVENCS8    OF    STUDEMTB'     PAPERS, 

Professor  A.  C.  ElHou.  E),Sc..  uf  the  UnivL-rsiLy 
College  of  South  Wales,  Monmoulhshtre.  t  ardifl.  sends 
me  an  excellent  suggestion  to  the  effect  that  these 
columns  might  with  advantage  contain  t>ccasinnal 
reports  of  the  College  Engineering  Societies.  ''  Our 
society/'  says  Prof.  Elliott,  "  has  been  going  for  more 
than  ten  years.  IL  recently  paid  a  visit  to  the 
Severn  tunnel  pumping  station  and  arrived  on  the 
ground  to  see  the  biggest  outpiit  lor  2^  years — viz., 
34,000  000  gallons  in  24  hnurs/'  Hu  further  remarks 
that  long  ago  the  Institution  of  Civil  Engineers  recog- 
nised the  claim  of  the  student  class  to  a  representation  in 
the  proceedings,  and  the  foresight  has  been  amply 
justified.  Says  Prof.  Elhott  :  Students'  papers  are,  as 
all  who  have  had  any  experience  will  vouch,  extremely 
suggeiitivc  and  the  errors  simply  set  older  men  thinking 
of  the  days  when  they  were  young,  not  usually  a 
wholly  unpleasant  experience,  I  welcome  the  sugges- 
tion and  shall  be  glad  to  act  upon  it.  Secretaries  of 
College  Engineering  Societies  are  hereby  invited  to  co- 
operate. 

*'THERMOTeCHNIC8  '*    AT    THE    (3tTY    AND    QUILDS* 
TECHNICAL  COLLEGE,    FINBDUHY. 

During  the  jiasi  three  years  the  cuurst-  ui  mstruclum 
in  "  Heat  "  for  evening  students,  at  the  City  and 
Guilds*  Technical  College,  Finsbury,  has  been  modified 
so  as  to  bring  the  subject  more  into  touch  with  work- 
shop practice,  .\s  r»y  far  the  greater  ijnrtion  of  the 
students  attending  the  lectures  and  laboratury  are  cun- 
nectfd  with  engineering  trades,  the  value  of  a  thoroughly 
practical  course  in  this  subject  is  manrfest.  The 
lectures  have  been  devoteil,  firstly,  to  the  general 
principles  of  the  science,  an4  afterwards  to  such  matters 
of  commercial  import  as  refrigerating  machinery  and 
cold  storage;  properties  and  evaluation  of  the  difierent 
classes  of  fuel :  steam  boiler  economy  and  the  pro- 
perties of  steam ;  modern  p)Tometr^^  anci  1  ts  applications; 
and  the  ctmsideration  td  steam  and  other  engines  from 
the  standpoint  of  thermodynamics.  The  lectures 
throughout  have  been  illustrated  by  experiments,  and 
iliagrams  or  lantern  shdes  of  the  actual  appliances  used 
in  workshops  or  factories.  In  the  lilbo^ato^^^  the 
preliminary  work  has  been  devoted  to  the  determination 
of  the  various  thermal  constants,  such  at  co-etficients  of 
expansion,  specific  and  latent  heats,  etc.,  so  as  if) 
familiarise  the  student  with  practical  methods  ot  deter- 
mming  heat  quantities  accurately.  The  more  advanced 
work  has  consisted  in  the  determination  of  the 
calori^c  value  and  other  properties  of  fuels;  the  com- 
parison of  different  heat  insulators ;  the  standardising 
and  use  of  a  thermal-couple  pyrometer  :  hnding  the 
connection  between  the  temperature  and  pressure  of 
saturated  steam:  and  the  determination  of  the  vapour 
pressure  of  volatile  liquids,  such  as  petrols,  ether. etc. 
with  a  view  to  finding  the  conditions  for  the  safe  storage 
of  these  liquids. 

The  course,  as  outlined  al>ove,  has  proved  to  be 
extremely  successful  with  the  class  of  students  attend- 
ing the  College,  and  a  greatly  increased  attendance  has 
resulted.  With  the  advantage  of  a  more  commodious 
heal  hdx>ratory  in  the  proposed  exiensiim  of  the  build* 
ings,  greater  fucilities  will  be  afforded  for  carrying  out 


this  scheme  ol  instruction,  which  could,  no  doubt,  be 
copied  with  advantage  by  other  institutions  conducting 
evening  classes  for  engineering  students.  The  leciuies 
and  laborator\'  work  have  been  conducted  by  Mr»  C,  R. 
Darhng,  A.R.C.Sc.T,  Wh.  Ex ,  under  the  direction 
of  the  Principal  of  the  College,  Dr.  Sdvanus  P  Thomp- 
son. F.R.S, 

MINING    LECTURES     IN    THE    BHErFIELD    DiaTRICT. 

In  a  recent  report  on  the  work  of  the  Mining  Depart- 
ment of  the  University  College  of  Shetifield.  Professor 
Hardwicke  points  out  that  although  previous  to  the 
Session  TS91-1S92  several  courses  of  lectures  on 
'  Mining  *'  had  been  delivered  at  the  college  by  Mr.  Blake 
Walker  and  Mr.  Cobl)old,  no  organised  department  liad 
been  attempted.  *'  The  work  of  the  present  department.'* 
he  says,  "  commenced  in  October,  tUgi,  and  consiste<l 
then  of  a  first  year's  Saturday  Afternoon  Course  in 
mining,  for  which  thirty  exliibilioners  from  the  W^est 
Riding  and  Derbyshire  County  Councils  were  entered, 
of  a  large  number  of  penpatetic  lectures  in  the  West 
Riding  and  in  Derbyshire,  and  of  a  share  in  the  Bamsley 
mining  classes. 

Alter  reviewing  the  historj-  of  these  lectures  during 
the  preceding  years,  he  remarks  : — 

"  In  the  Session  1896-1897  our  present  '  Advanced  * 
course  for  day  students  was  commenced  ;  arrangements 
were  made  by  which  artickd  pupils  and  others  who 
could  spare  the  lime  could  attend  theCoUege  Iwoday!^ 
per  week  ktr  three  years. 

"  In  the  Session  1897*1898  the  class  for  raining 
teachers  was  commenced.  The  permanence  of  the 
local  classes  in  Derbyshire  had  been  estabUshed,  and 
the  West  Riding  County  Council  were  preparing  to 
arrange  for  simdar  classes,  but  it  was  felt  that  the 
teachers  of  these  classes  (who  as  a  rule  were  and  are 
men  actively  engaged  m  colliery  work)  needed  some 
training  in  the  art  of  teaching  ;  this  class  was  therefor? 
instituted  to  meet  this  need.  The  numl>er  of  West 
Riding  peripatetic  lecture  centres  was  reduced  to 
seven,  and  in  the  following  Session  to  four.  In  tliis 
Session  the  connection  between  the  Bamsley  Mining 
Class  and  the  Colleges  was  severed,  and  Barnsley  became 
a  local  centre  instead  of  a  collegiate  course. 

'*  In  Session  1898-1899  the  local  centres  in  '  Klimng  * 
were  commenced  in  the  West  Ridmg,  and  the  college  was 
entrusted  with  the  inspection,  organisation,  and  ex- 
amination of  the  classes. 

"  In  the  Session  1899-1900  the  Saturday  attrmoon 
class  in  *  Elcclncity  appUed  to  Mining  '  was  estabUshed. 
The  Derbyshire  County  Council  arrangetl  to  grant  ten 
exhibitioners  for  this  course,  and  this  enabled  us  to 
make  a  start  ;  in  the  present  Sessum  the  West  Riding 
County  Council  has  also  given  its  support  to  this  class. 

**  In  Conclusion,  1  must  point  out  to  you  how  greatly 
we  have  been  aided  in  our  work  by  the  hearty  co*opera* 
tion  and  goodwill  of  the  County  Councils  of  the  West 
Riding  and  Derbyshire.  Apart  from  the  fact  that  tJje 
department  is  entirely  supported  by  their  contributions, 
we  have  always  worked  on  the  best  of  lenns  with  them 
and  their  representatives  ;  any  sugg^tions  we  have 
made  have  been  readily  met,  and  we'have  laeen  assisted 
by  them  to  branch  out  into  new  lines  ol  work  to  meet 
fresh  needs  which  have  from  time  to  time  arisen." 
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NOTABLE  BRITISH   PAPERS 


Monthly   Review  of  the   leadmg   Pipers  read   before   the   various  Engineering  and 
Technical   Institutions  of  Great   Britaiiu 


TRANSATLANTIC    ENGINEERING 
SCHOOLS. 

THE  paper  on  Tr ansa tliui tic  Engineering  Schools 
anti  Engineering,  by  Dr,  K.  MuliineauxWalnxslcy 
which  forms  the  basis  of  criticisms  by  Mr.  E.  r. 
U-»  Segijiulo  in  the  present  number;  was  ccmtnlmted  to 
the  Institu  tion  of  Electrical  Engineers,  and  tsalenRthy 
document,  including  a  valualile  colleclion  of  facts  and 
figures  regarding  technical  education  in  the  I'nited 
States.  This  information  was  obtained  last  year  m  the 
cuurse  of  a  lour  by  Dr.  Walmsley  undertaken  at  the 
instigation  of  the  Governors  of  the  Northampton 
Institute.  Altogether  about  thirty-four  univt-rsitie». 
colleges  aUil  schoob.  and  forty-eight  factories  were 
visited,  numerous  interviews  being  held  with  business 
mem 

Many  of  the  universities  visited  possess  hne  buildings 
situated  in  extensive  grounds,  and  the  engineering 
department  is  usually  prominent.  The  workshoi>s»  as 
a  mle,  are  lavisldy  equipped,  an'l  the  laboratories 
even  more  so*  Manufacturers  are  very  generous 
in  their  gifts  to  the  colleges,  one  firm  budding  a  special 
lirU-sized  locomotive,  which  was  presented  to  a  coHegc 
for  testing  purposes.  The  electrical  laboratories 
cannot  Ije  extended  fast  enough  to  accommodate 
the  increase  in  the  number  of  students,  but  they  are 
eqyipj>ed  throughout  with  modern  an<l  efficient 
Apparatus  and  machinery. 

For  electric  traction  work  the  Universitv  of  Illinoii& 
*it  t'rbana  has,  in  conjunction  with  the  Illinuis  Central 
Railway  Company,  built  and  equipped  an  exj>enmeiilal 
car  which  can  be  attached  to  any  tram  so  as  to  furnish 
data  obtained  under  actual  working  conditions.  The 
car  was  provided  by  the  railway  company,  and  equipped 
with  its  instruments  and  tittings  by  the  university. 
The  Brooklyn  Polytechnic  is  allowed  frtmi  time  to 
lime  by  the  local  street  railway  company  to  use  part 
of  its  track  for  experimental  work,  the  company 
supplying  the  necessarv  current  and  an  operating 
staff. 

TEACH  I  NO  STAFF. 
It  »s  recognised  in  the  Cnited  States  and  Canada 
that  in  addition  to  sound  academical  training  the 
teaclicrss  should  possess  considerable  experience  as 
engineers.  It  is  not  the  men  who  havx  been  in  practical 
life  and  have  failed  thai  are  wanted,  but  men  who 
have  had  practical  engineering  experience  and  have 
been  successful  in  it.  Even  with  the  large  resources 
at  the  iljsposal  of  the  colleges,  however,  their  present 
finjincial  pc»sition  is  not  strong  enough  to  enable  them 
to  offer  the  salaries  for  heads  of  dc|»artmcnts  which 
the  necessities  of  ibe  case  require.  It  is  the  universal 
custom  to  reifutr^  teachers  to  engage  in  outride  con- 
sul tLng  work. 


FtNANCE8^ 

From  a  financial  point  of  view  the  transatlantic 
engineering  colleges  appear  to  be  on  a  better  looting 
than  those  in  England.  Altlkough  a  consideral'le 
amount  of  money  is  given  in  large  sums  by  millionairr^, 
the  extent  of  the  smaller  contributions  from  a  ^rcai 
number  of  individuals  does  not  seem  to  tie  realised. 
In  the  year  ended  August  31st,  1902,  a  sum  not  far 
short  of  £100,000  was  received  by  the  University  of 
Pennsylvania  from  private  donors,  These  donors 
numbered  ab<iut  four  hundred  separate  individuals 
and  although  there  are  one  or  two  large  amounts, 
including  one  of  ^lO.oocr  and  another  of  1^,000,  the 
bulk  of  the  money  came  from  the  large  number  of 
much  smaller  contributions.  There  was  also  a  single 
flonation  of  /ioo,ooo. 

STUDENTS    AVAILABLE    AND    CONDITIONS    OF 
ENTRANCE, 

The  basis  ol  the  American  and  Canadian  educational 
s\*stem  is  the  common  or  public  school  which  the  child 
enters  at  the  age  of  six.  At  ten  he  is  transferred  to 
the  grammar  school,  which  forms  the  intermediate 
stage  between  the  primary  and  the  secondary  school. 
Here  he  remains  for  four  years^  and  learns  very  little 
beyond  elementary  English  and  arithmetic.  Such 
students  as  can  then  afford  to  pursue  their  erlucation 
to  a  higher  level  enter  either  the  high  school,  with  its 
classical  and  modern  side,  or  the  manual  training 
high  school  or  manual  training  school,  in  which  work- 
shop instruction  forms  a  large  part  of  the  curriculum. 
At  this  stage  the  usual  courses  extend  over  anotlitT 
four  years,  but  m  some  of  the  manual  training  schools 
they  cover  only  three  years  ;  generally,  therefnre, 
by  the  time  the  student  has  gone  through  the  wlvt]*? 
course  he  is  eighteen  years  of  age.  These  sch  m  !-, 
take  charge  of  the  stage  ni  eiducation  which  is  imiiur- 
iliately  prepiaratory  to  the  entrance  to  the  universities 
and  technical  colleges,  but  the  majority  of  the  pupils 
do  not  carry  their  education  further,  but  pa^  direct 
from  them  into  ordinar\'  life^* 

Taking  first  the  manual  training  high  schools  antl 
the  manual  traitiing  schfioLs,  a  large  propjrtiou  of 
the  time,  often  apptoximating  to  one-third  of  the 
whole,  IS  spent  in  the  workshops,  the  remaining  lime 
being  given  10  mathematics,  drawing,  science,  litera- 
ture and  modem  languages.  In  the  high  schools,  on 
the  other  hand,  there  is  a  classical  course,  and  often,  in 
addition,  what  we  should  call  in  thLs  country  a  modem 
side,  m  which  modem  languages  and  science  take 
the  place  ul  Latin  and  Greek.  Mathematics  is,  of 
course,  taught  in  all  sections  of  the  school.  Cnder 
certarn  conditions,  the  student  is  permitted  to  cho«>se 
for  himself  the  subjects  which  he  intends  to  study, 
and    the    author    tloes    not    consider    this    advisable. 
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Students  for  the  classical  sides  of  the  high  schools 
frequently  make  better  engineers  than  those  who 
have  gone  through  the  manual  training  schools. 

Owing  to  later  age  of  entrance  and  to  their  general 
education  having,  as  a  rule,  been  carried  to  a  higher 
point,  the  candidates  for  technical  courses  in  America 
are  more  able  to  take  advantage  of  the  training  than 
their  English  cousins.  The  American  navy,  army  and 
civil  service  do  not  prove  such  formidable  coinpetitors 
as  the  corresponding  British  services  in  the  demand 
for  men  who  would  otherwise  take  up  engineering. 
Many  students  in  America  are  men  who  have  had 
to  support  themselves  from  a  comparatively  early 
age,  and  who,  after  saving  up  sufficient  money,  often 
go  through  a  four  years'  course  when  well  on  in  life. 
Entrance  of  students  under  eighteen  years  of  age 
to  technical  institutions  is  strongly  discouraged. 
In  nearly  all  cases  an  entrance  examination  is  set, 
which  is  more  difficult  than  the  matriculation  exami- 
nation of  the  University  of  London.  English  is  a 
compulsory  subject  in  every  instance,  but  there  is  a 
certain  amount  of  variation  regarding  other  subjects 
in  the  different  schools.  There  is  a  tendency,  in 
institutions  of  good  reputation,  to  still  further  raise 
the  conditions  of  entrance,  this  being  due  to  the  fact 
that  the  increasing  number  of  candidates  is  severely 
taxing  their  resources  and  accommodation. 

FKB8. 

Fees  for  tuition  range  from  nothing  up  to  £$2  per 
annum,  according  to  the  locality  and  status  of  the 
school.  The  highest  fees  are  charged  at  the  eastern 
universities,  but  tuition  is  practically  free  to  residents 
in  the  middle-west  States,  as  these  latter  derive  a 
considerable  part  of  their  income  from  the  State. 
There  are  a  great  number  of  free  scholarships  in 
connection  with  several  universities.  The  cost  of 
living  is  comparatively  low  at  Canadian  institutions. 

It  seems  to  be  a  common  opinion  that  four  years  is 
insufficient  for  the  work  to  l>e  done,  and  there  is  a 
movement  on  foot  either  to  give  a  longer  preliminary* 
training  or  to  lengthen  the  time  spent  in  the  professional 
school.  Although  the  age  of  entrance  is  late,  the 
preparation  is  not  so  good  as  it  might  be,  and  an 
attempt  is  made  to  remedy  this  state  of  affairs  by 
devoting  a  large  amount  of  time  to  teaching  non-pro- 
fessionsU  subjects  during  the  first  two  years,  thus 
crowding  much  highly  technical  work  into  the  remaining 
two  years. 

POST-ORADUATK    COUR8K8. 

A  complete  statement  is  given  of  the  total  number 
of  hours  devoted  to  different  subjects  in  several  insti- 
tutions. In  most  of  the  colleges  post-graduate  courses 
of  a  very  elaborate  nature  are  organised,  the  student 
is  allowed  to  select  his  particular  line  of  work,  and 
the  full  resources  of  the  laboratory,  together  with 
the  help  of  the  professorial  and  artisan  staff,  are 
placed  at  his  disposal.  Much  very  valuable  work 
has  emanated  from  these  courses.  In  the  sixteen 
institutions  which  Dr.  Walmsley  discusses  there  were 
as  many  as  1,134  students  doing  fourth-year  work, 
and  237  post-graduates  students 

■MPLOYMBNT    FOR    QRADUATK8. 

Inquiries  among  principals  and  emploversTevealed 
the  fact  that  there  is  never  the  slightest'  difficulty  in 
finding  remunerative  employment  for  graduates, 
indeed  many  of  the  latter  secure  appointments  before 
their  course  is  completed.  The  premium  system 
IS  practically  non-existent  and  the  large  firms  start 
graduates  at  a  living  wage,  at  the  same  time  giving 
them    every   opportunity    to    improve    their   position. 


Another  direction  in  which  the  employers  help  the 
colleges  is  in  practically  throwing  open  their  work- 
shop»s  during  the  summer  vacation  for  the  under- 
graduates to  obtain  workshop  practice  under  com- 
mercial conditions.  No  undergrsuluate  who  is  willing 
to  work  need  be  at  a  loss  in*  America  to  find  a  shop 
in  which  he  will  be  welcomed  and  given  every  reasonable 
facility.  The  firms  giving  such  facilities  say  that  they 
are  amply  repaid  by  becoming  acquainted  in  advance 
with  the  real  value  of  the  men  who  are  graduating, 
and  in  the  data  they  require  for  making  their  selection 
when  the  time  comes. 

TBOMMIOAI.    BDUOATIOM    IN    BMOLAND. 

Modem  trade  developments  are  moving  so  rapidly 
that,  for  the  moment  and  until  the  reform  of  secondary 
education,  now  so  strongly  advocated,  have  been  accom- 
plished, the  author  considers  it  would  be  disastrous 
to  stand  still.  We  must  press  forward  our  technological 
education  and  make  the  best  of  the  materials  which  are 
available.  At  any  rate,  a  proportion  of  the  secondary 
education  which  is  being  given  is  good,  and  we  shall 
obtain  at  least  some  students  who  are  well  fitted 
to  take  advantage  of  more  than  all  that  we  can  put 
before  them.  He  advocates  the  abolition  of  the 
premium  system,  the  better  equipping  and  staffing 
of  the  technical  schools,  more  encouragement  at 
home  for  graduates — the  adoption  of  some  form  of 
the  sandwich  system — and  wider  knowledge  than 
college  training  is  absolutely  essential.  The  employeny 
and  manufacturers  hold  the  key  of  the  position. 


chair, 


THE    WAGON    PROBLEM. 

T  a  meeting  of  the  Institute  of  Civil  Engineers, 
Sir  WilUam  H.  White,  K.C.B.,  president,  in  the 


chair,  papers  were  read  on  "  The  Construction  of 
Railway  Wagons  in  Steel,"  by  J.  D.  Ti^inberrow. 
Assoc.M.Inst.  C.E. ;  "  The  Construction  of  Iron  and 
Steel  Railway-Wagons,"  by  A.  L.  Shackleford,  Assoc. 
M.Inst.C.E. ;  and  "  Iron  and  Steel  Rail  way- Wagons  of 
High  Capacity,"  by  J.  T.  Jepson.  The  following  are 
abstracts : — 

MR.    TWINBBRROW8    PAPBR. 

The  first  paper  begins  with  a  comparison  of  the 
physical  qualities  of  timber  and  steel.  The  limit  of 
elasticity  of  white  oak  is  nearly  equal  to  the  ultimate 
strength,  and  the  modulus  of  elasticity  is  low,  so  that  a 
timber  frame,  by  reason  of  the  extent  of  its  elastic 
deffection,  has  great  capability  of  absorbing  shock. 
The  lateral  stiffness  of  planking  is  greater  than  that  of 
unstiffened  steel  plates  of  equal  weight.  The  joints 
of  wooden  frames  are  a  source  of  weakness.  Rect- 
angular sections  are  alone  practicable  for  timber 
beams ;  the  safe  load  on  a  rolled  joist  is  compared 
with  that  upon  an  oak  beam  of  similar  depth,  and  the 
section  and  weight  of  beams  of  equal  strength  are 
compared. 

In  British  practice  solebars,  headstocks,  longitudinals, 
and  transoms  are  usually  of  similar  section ;  in  Con- 
tinental practice  the  inner  members  are  shallower 
than  the  soles,  crossing  above  or  below  each  other,  thus 
simpUfying  the  joints  at  points  of  intersection.  The 
ratio  of  the  load-gauge  to  rail-gauge  is  considered; 
the  inadaquacy  of  the  former  is  stated  to  be  due  to  the 
restrictive  influence  of  the  design  of  rolling  stock  with 
rigid  wheel-base. 

The  use  of  bogie  trucks  is  considered  to  be  desirable 
when  the  weight  on  the  axles  is  increased ;  the  adop- 
tion of  bogie  lead  or  apparatus  to  control  the  lateral 
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and  angular  deflection  of  bogies  is  recommended. 
Bearing-springs  in  series  are  to  be  preferred  to  single 
springs  of  greater  flexibility.  The  practice  of  arranging 
the  side  frames  of  tlie  bogie  and  the  axle-box  springs 
and  axle-guards  in  the  vertical  plane  through  the  centres 
of  the  journals  is  preferred  to  the  usual  European 
practice  of  setting  back  the  frames  and  axle -guards  to 
provide  room  for  laminated  springs  over  the  axle-boxes. 

Designs  were  illustrated  aa  an  emlsodiment  of  the 
idea  that  a  steel  wagon  should  be  a  complete  structure, 
in  which  all  parts  necessary  for  containing  the  load 
contribute  to  the  strength  and  stability  of  the  whole, 
whilst  the  component  parts  are  plain  rolling-mill  sliapes 
of  standard  section,  assembled  without  the  aid  of  special 
forged  or  pressed  work. 

The  sules  of  the  wagons  are  formefl  of  plate  girders, 
nf  which  the  depth  is  so  considerable,  in  relation  to  the 
span,  that  detiections  under  working  load  are  quite 
inappreciable. 

Special  stress  is  laid  upon  self-discharging  vehicles, 
on  account  of  the  great  ecfinomy  effected  by  their  use 
in  the  manipulation  of  minerals  and  other  bulk  freight 
at  terminals.  The  ends  of  these  wagons  and  the  hjwer 
parts  of  the  sides  converge  to  openings  at  a  suitable 
height  above  the  rail-level.  A  special  form  of  door 
which  travels  on  horizontal  guides  is  described  ;  the 
prominent  features  of  these  doors  are  the  facility  they 
afford  for  providing  a  long  base  line  for  inteiHection  of 
the  end  slopes,  their  security  against  accidental  opening, 
and  the  ease  ^^-ith  which  they  may  be  closed  to  retain 
any  desired  portion  of  the  load. 

Hand-brakes  are  operated  by  means  of  a  screw  with 
pull-rt3ds  connected  so  as  to  transmit  the  pressure  to 
each  wheel  of  each  lx>gie,  and  to  permit  of  the  coupling 
up  of  air  or  vacuum-cyUnders  as  required. 

The  defective  action  of  ordinary  side  buffers  wTth 
screw  couphngs  on  sharp  ciir\*es  is  mentioned,  and  the 
conditions  for  ehmmating  it  are  noted  ;  central  couplers 
are  referred  to;  and  the  capacity  of  friction  draft- 
gear  is  compared  \\ith  that  of  the  standard  bufling  and 
draw-gear  nf  private  owners"  wagons. 

The  practice  of  weighing  htmi  waynns  on  short  weigh- 
bridges is  also  alludeci  to, 

THE     CONSTRUCTION     OF     IRON     AND     STEEL 
RAILWAY     WAGONS. 

The  second  paper,  by  Mr.  Shackleford.  deals  in  the 
hrst  place  with  the  advances  made  in  the  construction 
ot  railway  wagons  during  the  last  thirty  or  forty  years, 
detajhng  the  successive  steps  from  the  wagon  built 
entirely  of  timber,  wliich  was  in  vogue  at  the  commence- 
ment of  that  period,  down  to  the  latest  form  of  wagon 
made  entirely  of  iron  or  steel,  and  the  advantages 
accruing  from  this  form  of  structure.  The  author 
compares  the  strength  of  timber  and  metal,  and  shows 
that  for  a  lo-ton  wagon  built  to  the  English  standard 
regulations,  a  steel  frame  can  he  made  much  hghter 
than  a  timber  frame  to  carr>'  the  same  load  ;  while 
the  strength  of  the  timber  frame  is  not  to  be  compared 
with  that  of  the  steel  frame. 

He  describes  the  changes  that  have  taken  place  in 
the  form  of  construction  of  steel  underframes  and 
bodies.  A  great  advantage  of  steel  frames  is  the  ease 
with  which  the  various  meniliers  can  be  replaced, 
o>ring  to  all  drilling  and  machining  being  done  either 
lAith  steel-bushed  templates,  or  by  means  of  multiple 
drills  and  other  modern  metal- working  machines,  so 
that  complete  intercliangeabihty  is  ensured. 

Another  jx»int  of  great  importance  is  the  protection 
of  inin  and  steel  plates,  channels,  angles,  etc,  from 
rust  and  subsequent  corrosion  :  and  he  points  out  that 
wherever  practicable  this  should  be  accomplished  by  a 


coat  of  boiled  oil.  or  of  some  suitable  paint,  as  s<3on  as 
pKDssible  after  the  metal  has  left  the  rolls.  The  omission 
of  tliis  precaution  is  frequently  attended  with  disas- 
trous results,  as  when  once  corrosion  has  been  set  up 
the  metal  is  very  soon  destroyed,  and  ina  short  lime  it  is 
useless  for  all  practical  purposes.  The  author  lays 
particular  stress  on  this  point,  as  the  very  existence 
of  the  wagon  depends  upon  it.  On  the  other  hand, 
when  a  metal  wagon  has  been  well  taken  care  of  and 
properly  painted  from  time  to  time,  it  has  l>een  proved 
that  the  lr>ss  through  corrosion  is  insignificant,  and 
the  wagfm  may  be  expected  to  last  several  times  as  long 
as  one  l>mlt  of  timber,  for  no  amount  of  attention  and 
painting  will  preserve  timber  for  anything  like  tlic 
same  length  of  time. 

The  author  points  out  that  although  the  cost  of  a, 
metal  wagon  is  at  present  srjmewhat  liigher  than  that 
of  a  timber  wagon,  the  action  of  the  Engineering 
Stani lards  Committee  in  arranging  certain  approve<l 
sections  will  tend  to  reduce  it  greatly  ;  and  it  may  lie 
expected  that  before  long  a  wagon  l>uilt  of  iron  or  steel 
will  be  produced  at  the  same  or  even  at  a  lower  cost 
tlian  one  built  of  timl>er.  With  regard  to  the  question 
of  whether  a  large  bogie- wagon  or  a  four-wheeled 
wagon  would  be  more  economical  for  carrying  goods  on 
KngUsh  railways,  the  author  gives  his  opinion  in  favour 
of  the  smaller  wagon,  pointing  out  that  Joadsin  England 
are  frequently  too  small,  and  the  distance  to  be  run  tor* 
?hort,  to  allow  of  the  use  of  a  larger  wagon  ;  in  fact  the 
average  load  which  it  is  crmvenient  to  put  in  an  English 
wagon  averages  under  5  tons. 

A  table  giving  a  com  pari  stin  of  the  ratio  of  load  and 
tare  for  stjme  of  the  principal  wagons  built  under  the 
author's  supervision  shows  that  the  tare  of  a  wagon 
built  entirely  of  steel  is  much  lower  per  ton  of  load  than 
tha^  of  a  wagon  built  entirely  of  timber. 

THK    HIQH-CAPACITV    PROBLEIM* 

In  the  third  paper,  bv  Mr.  Jepson.  the  wagon  problem 
as  atfecting  FInglish  railways  is  hrst  considered,  and  a 
list  is  given  of  the  companies  wluch  are  using  and  ex- 
perimenting with  wagonj!  of  higher  carr\Hng  capacity 

llle  advantages  of  lugh-capacit}*  wagons  for  coal- 
traffic  are  shown  by  the  :^aving  their  use  will  effect  in 
the  tare  or  non-pa)ing  load,  and  m  the  lengths  of  trains  ; 
and  the  difficulties  in  the  way  of  their  introduction, 
Imth  at  the  collieries  and  at  the  points  of  discharge,  are 
dealt  with. 

The  wagons  described  in  the  paper  are  designed  for 
the  conveyance  of  coal,  and  are  suitable  chicHy  for 
traffic  on  the  British  raihvay  systems.  Several  of  the 
examples  are  of  wagons  already  built  and  in  traltic. 
which  are  proved  in  every  way  satia£actor^^  and  have 
a  lower  tare  than  any  other  of  the  same  class.  Ihey 
are  all  constructed  of  iron  and  steel,  and  are  tilted  with 
an  eitlier-side  hand-screw  brake,  the  self-discharging 
wagons  ha\'ing  either-side  doc»r-operating  and  locking 
gear. 

The  questions  of  the  Umit  to  I  he  carrying  capacity 
of  lK>gie  coal-\%'agons  for  traffic  in  this  country,  and  the 
most  a^nvenient  size,  are  fully  discussed,  taking  into 
consideration  the  limited  load-gauge,  the  sharp  cur\'es. 
and  the  fact  that  the  wagons  liave  to  be  provided  with 
comer  buffers.  The  difficulty  of  using  screw-couplings 
for  these  wagons  is  dealt  with,  and  some  examples  are 
cited  of  large  coal -wagons  of  the  Ijogie  t>T^e  in  use  in  the 
colonies.  A  tabulated  list  is  also  given  of  the  Lwgie 
coal-wagons  at  present  employed  for  traffic  in  Great 
Britain. 

Proceeding  to  details  of  construction,  the  tirst 
example  given  and  that  with  the  lowest  tare  compared 
with  the  measurement  load,  is  a  40-ton  coal- wagon  of  the 
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flat-bottomed  type,  arranged  for  discharging  by  hand-- 
labour  through  opening  in  the  sides.  Although  fitted 
with  laminated  hoaxing  springs,  this  wagon  is  shown  to 
be  the  lowest  in  tare  of  various  constructions,  and  at  the 
same  time  exceedingly  strong. 

An  important  section  of  the  paper  is  devoted  to  the 
construction  and  details  of  self -discharging  wagons  for 
the  conveyance  of  minerals.  The  first  example  is  a 
40-ton  wagon  arranged  so  that  the  contents  are  dis- 
charged down  a  shoot  between  the  rails,  the  mouth  of 
the  shoot  being  limited  in  length.  A  comparison  is 
made  between  the  work  of  receiving  and  discharging 
one  of  these  wagons  and  wagons  of  the  ordinary  10- ton 
type  to  carry  the  same  amount  of  coal.  Details  of  a 
test  of  two  and  a-half  times  the  maximum  working  load, 
which  was  carried  out  on  one  of  these  wagons,  are  given 
and  also  the  time  taken  to  discharge  40  tons  of  coal. 

Other  examples  are  given  of  a  40-ton  wagon  of 
similar  construction  to  the  foregoing,  but  arranged  to 
discharge  its  contents  between  the  rails  at  three  given 
points ;  an  80,000  lb.  wagon  for  a  3  ft.  6  in.  gauge 
railway,  fitted  with  central  buffers  and  arranged  to 
discharge  its  contents  outside  the  rails ;  a  100.000  lb, 
wagon,  arranged  to  discharge  part  of  its  contents 
near  the  centre,  and  part  near  the  ends  of  the  wagon ; 
and  a  20-ton  four-wheeled  wagon  arranged  to  discharge 
its  contents  between  the  rails  at  the  centre  of  the 
wagon,  and  having  a  10  ft.  wheel-base,  and  less  tare 
than  any  20- ton  flat-bottomed  wagon  in  use. 

Designs  for  60-ton  and  70-ton  wagons  arranged  to  • 
discharge   their  contents  between   the  rails  are   also 
oiitlined,  showing  tile  load  it  would  be  possible  to  carry 
with  an  increased  (oad-gauge,  such  as  that  adopted  in 
the  U,nited  States  and  other  countries. 


TECHNICAL  EDUCATION  AT  HOME 
AND  ABROAD. 

A  USEFUL  paper  on  Technical  Education 
in  which  special  reference  is  made  to  the 
Admiralty  system,  was  read  by  Mr.  B.  C.  Laws 
,  at  a  meeting  of  the  North-East  Coast  Institution 
of  Engineers  and  Shipbuilders.  In  his  intro- 
duction, the  author  remarks  that : — 

One  cannot  but  think  that  the  engineer  has  generally 
speaking  received  meagre  recognition  in  the  world 
of  science  until  comparatively  recently. 

The  essentially  practical  man,  who  liitherto  has  more 
or  less  built  up  his  fortunes  unaided  by  scientific 
knowledge,  has  frequently  derided  the  idea  of  educa- 
tion, and  innumerable  instances  could  be  cited  where 
it  has  been  a  positive  disqualification  for  an  applicant 
for  a  post  to  reveal  that  he  held  an  educational  diploma. 
Ill  consequence  progress  has  been  retarded,  and  the 
rightful  recognition  of  a  place  for  engineering  amongst 
the  learned  professions  has  been  delayed. 

The  author  proceeds  to  comment  upon  the  beneficial 
work  done  by  the  Institution  of  Civil  Engineers  in 
fixing  the  necessary  preliminary  education  and  the 
scientific  training  of  engineers.  He  also  summarises 
the  progress  made  in  our  universities,  colleges,  and 
technical  schools. 

RKLATIVe    VALUK    OP    SCIENTIFIC    TRAINING. 

'    In  claiming  for  engineers  the  highest  possible  recog- 
nition  in  the  worid  of   science,  the    author  does  not 


detract  in  any  way  from  the  value  of  practical 
experience. 

The  highest  scientific  training  obtainable  can  ne\'«?r 
produce  an  engineer,  unless  the  particular  individual 
knows  by  intimate  contact  with  the  practical  side 
of  his  profession  how  to  apply  or  even  modify,  if 
needs  be,  his  theory  to  meet  all  the  demands. 

Theoretical  knowledge  is  in  no  sense  a  substitute 
for  practical  experience,  but  the  two  judiciously 
combined  can  alone  make  the  man  able  and  ready  to 
cope  with  the  intricate  problems  which  from  time  to 
time  present   themselves. 

THE    ADMIRALTY    SYSTEM    OF    EDUCATIOM. 

Giving  a  history  of  the  Dockyard  schools,  he  remarks 
that  one  of  the  greatest  monuments  to  the  efficiency  ol 
these  schools  is  our  modern  Navy. 

Such  concurrent  practical  and  theoretical  training 
it  is  impossible  to  overestimate,  and  it  appears  to  l>e 
the  best  solution  to  the  question  of  the  technical 
training  of  engineers. 

While  great  credit  is  due  to  all  who  have  so  well 
maintained  the  honour  of  these  schools,  it  must  not 
be  forgotten  that  in  a  great  measure  the  success  at- 
tending the  traimng  as  in  all  instances  of  systematic 
instruction,  must  be  largely  attributed  to  those  who 
have  the  responsibility  of  imparting  the  instruction. 

The  masters  are  selected  by  open  competition, 
and  with  perhaps  a  few  exceptions  it  has  resulted  in  aii 
Admiralty-trained  candidate  being  successful  olten 
against  highly  trained  men  from  our  best  universities 
and    colleges. 

From  the  beginning  the  schools  have  been  run  on 
the  most  economic  fines  both  in  point  of  the  salaries 
paid  to  the  teachers  and  of  equipment  of  essentials 
necessary  for  the  students.  This  may  be  readily 
seen  by  comparing  the  cost  of  upkeep  not  only  with 
that  of  any  other  teaching  department  of  the  Navy, 
but  with  that  of  our  technical  institutions  covering 
the  same  range  of  teaching. 

With  the  recent  appointment  of  Professor  Ewing. 
F.R.S.,  as  Director  of  Naval  Education,  it  is  hoped 
that  the  training  of  the  young  men  in  all  departments 
of  the  service  will  be  still  further  advanced.  At  the 
present  moment  he  is  engaged  in  the  work  of  re- 
organisation where  necessity  requires  it,  and  the 
energy  already  displayed  by  him  is  sufficient  evidence 
of  the  important  place  which  he  considers  these  schools 
should  occupy. 

POSITION    OF    NAVAL    ARCHITECTURE. 

Discussing  technical  education  in  general,  the 
author  remarks  that  most  of  the  branches  of  enjri- 
neering  are  well  represented  in  the  majority  of  our 
technical  institutions ;  naval  architecture,  however, 
upon  which  the  growth  of  this  Empire  may  be  saiil 
more  or  less  to  have  depended,  has  not  been  justly 
considered.  Excepting  the  Royal  Naval  College, 
where  a  professional  instructor  is  appointed  from  the 
Admiralty  and  the  chair  of  Navzd  Architecture  at 
Glasgow  University,  no  other  separate  chair  in  this 
subject  appears  to  exist,  and  this  in  a  country  eminent 
for  shipbuilding  and  marine  engineering. 

When  we  s>anpathise  with  education — and  especially 
technical  education — as  America*  and  Europe  do. 
we  shall  be  able  to  hold  our  o\vn  against  our  com- 
petitors. No  effort  should  be  spared  to  obtain  every 
advantage  that  a  high  technical  training  could  give, 
and  the  best  opportunities  should  be  afforded  those 
who  had  the  best  abiUties. 

{To  be  contint4€d») 


B00K5    OF   THE  HONTH. 


•'THE  METALLURGY  OF  STEEL 

By  F.  W.  HarKird,  Assoc, R.S.!\L,  FAX.,  uith  a  section 
on'*  The  Meclianical  Treatment  of  Steel."  by  J,  W. 
Hall,  A.M.lnst.C.E.  Charles  Griffin  and  Co.,  Ltd. 
25s.  net* 

The  literature  of  iron  and  steel  has  received  a  notable 
addition  in  "  The  Metallurgy  of  Steel,**  by  Professor 
F.  W,  Harbord.  Assoc R.S.M'.,  FJ.C,  which  forms  one 
o(  Griffin's  Standard  MetaUnrgical  Series.  The  author 
has  gripped  his  subject  in  a  masterly  manner,  and  the 
outcotne  is  a  wonderfully  comprehensive  volume, 
replete  with  interest  and  invaluable  both  as  a  text  book 
and  work  of  reference. 

A  brief  analysis  of  the  work  shows  that  it  is  divided 
into  four  parts,  (1)  The  Manufacture  of  Steel;  (2) 
Reheating  ;  (3)  The  Mechanical  Treatment  of  Steel:  (4) 
Finished  Stetl  For  the  major  portion,  Professor  Harlx^rd 
b  responsible,  but  Section  II L  has  been  handed  over  to 
Mr,  J.  W.  Hail,  A.MJu:.t.  C.E.,  whose  special  experience 
bits  enabled  him  to  ded.1  with  the  subject  in  a  thoroughly 
practical  manner.  A  feature  which  impresses  itself 
upon  the  reader  at  an  early  stage  is  the  excellence  and 
freL|ueney  of  the  illustrations,  oomprLsing  57  folding 
plates,  with  178  figures,  some  280  illustrations  in  the  text 
and  nearly  100  micro-photograpbs  of  steel  sections* 

In  t!ie  first  section,  dealing  with  the  plant,  machinery, 
methods,  and  chemistry  of  the  Bessemer  and  the  open 
hearth  processes  (acid  and  basic),  special  attention  Ls 
given  to  recent  steel  plants  in  the  United  States  and  on 
the  Continent,  the  latest  types  of  steel  furnaces,  gas 
protluccrs,  etc,  being  carefully  described  and  drawn  to 
scale* 

Discussing  the  Talbot  continuous  process,  the  author 
remarks  that  practically  all  processes  that  have  been 
introduced  to  increase  the  output  and  improve  the  yield 
of  the  Ixisicopen  hearth  process  have  depended  upon  the 
use  of  fluid  metal,  with  large  adilitions  of  oxides,  and  the 
difficulty  has  alwa\^  been  to  prevent  the  destruction  of 
the  hearth  by  the  combined  chemical  action  ol  the  oxides 
an*!  the  mechanical  abrasion  of  the  fluid  metal  when 
poured  into  the  furnace. 

This  problem  of  the  treatment  of  fluid  pig-iron  of 
more  or  less  irregular  composition,  as  regards  silicon  or 
phosphorus,  has  been  most  eflcctively  attacked  by 
Mr*  Benjamin  Talbot,  of  Pencoyd*  in  what  is  known 
ai»  the  c<jntinuous  open  hearth  process,  which  promises 
lu  be  a  great  success.  In  this  process  a  basic-lined 
tilting  furnace  is  used,  especially  designed  so  that  any 
quantity  of  slag  and  metal  can  be  poured  off  at  any 
time  during  the  working  of  the  charge,  and  also  that 
large  or  small  additions  of  oxidising  agents,  hme^tone, 
or  metal  can  be  added.  The  process  of  working  Is  as 
follows  : — Liquid  metal,  either  from  a  blast  furnace 
mixer  or  a  cupola,  is  conveyed  in  ladles  and  poured,  by 
means  of  a  spout,  into  a  tilting  furnace  of  the  Wellman 
or  Cainpbell  type  ;  large  additions  of  oxide  and  Ume- 
stonc  are  added,  by  means  of  a  Wellman  charger,  and 
the  whole  charge  worketl  down  as  rapidly  as  possible  by 
further  additions  of  oxides  and  hmestone,  from  time  to 
time*  When  finished,  the  greater  bulk  of  the  slag  is 
floured  off  through  a  slag  notch  on  the  charging  side, 
and  then  a  portion  only  of  the  metallic  charge,  varying 
from  10  to  35  per  cent,  of  the  total  weight  of  metal  in 
the  furnace,  is  pfjured  off  into  a  ladle.  Ferro-Manganesc 
added  in  the  usual  way.  and  the  steel  teemed  into  ingot 
moulds.  Additions  of  oxide  and  limestone  are  now 
charged  into  the  furnace,  and  then  molten  pig  metal, 
equal  in  quantity  to  the  finished  steel  tapped  off,  is 
poured  into  the  furnace*  A  ver>-  vigorous  reaction  at 
once  takes  place  between  the  inapurities  in  the  metal 


intnoduced  and  the  oxidising  slag,  whereby  the  C,  St,  P. 
and  Mn  are  rapidly  oxidised,  and  equivalent  amounts  of 
iron  arc  reduced  from  the  oxide  in  the  slag,  and  pass  into 
the  metal  bath.  In  working  hematite  metal,  or  metal 
low  m  phosphorus,  the  heat  of  the  furnace  is  main- 
tained as  high  as  possible,  as  then  the  carbon  and  silicon 
are  much  more  rapidly  ehminated*  On  the  other  hand, 
when  working  high  phosphoric  irons,  the  temperature  of 
the  furnace  is  reduced  as  low  as  possible,  consistently 
\\\\\\  maintaining  the  bath  of  metal  in  a  fluid  condition. 
Under  these  conditions,  the  phosphorus  is  eliminated 
before  the  carbon,  and  the  highly  phosphoric  and  sili* 
cious  slag  can  be  poured  off.  and  fresh  basic  and  oxidising 
agents  added  to  form  a  pure  finished  slag,  and  so  rapidiv 
remove  the  carpon*  Silicon  is  so  rapidly  removed  tha' 
a  few  minutes  after  charging  the  molten  pig  metal, 
even  when  using  large  additions,  equal  to  one-tliird  of 
the  bath,  the  metal  in  the  furnace  contains  only  traces. 
The  ease  with  which  the  slag  can  be  removed  enables  a 
very  irregular  metal  to  be  used,  as  if  the  slag  should  be  very 
ailicious.  it  can  be  poured  off  before  it  can  seriously 
attack  the  lining  of  the  furnace.  By  the  device  of 
keeping  the  furnace  hearth  always  two-thirds  lull  ol 
molten  metal,  the  fluxing  action  of  the  slag  on  the  basic 
lining  is  confined  to  a  few  mches  above  the  bath  of  metal 
on  which  it  floats,  as  it  never  comes  near  the  bottom  ot 
the  furnace,  except  when  the  furnace  is  being  emptied  at 
Ihe  end  of  the  week.  Thus  a  slag  whicli,  in  the  ordinary 
method  of  working  the  Siemen's  process,  would  almost 
destroy  the  bottom  of  a  basic  furnace,  has  no  appreciably 
destructive  effect  on  the  hning  when  the  furnace  hearth 
is  protected  by  a  bath  of  molten  metal. 

The  work  abounds  in  hints  of  value  to  the  practical 
man.  Take  for  instance  the  following  on  running 
stoppers  when  steel  is  being  cast  into  ingotis  :  Ingot 
moulds  must  not  be  filled  too  rapidly,  or  they  will  rise 
and  *"  pipe  "  ;  and,  on  the  other  hand,  if  teeming  i- 
done  too  slowly,  there  is  a  very  lair  chance  of  never 
fiUing  them  at  all,  as  the  metal  will  probably  set  round 
the  norzle  of  the  casting  ladle*  Sometimes  a  small 
piece  of  metal  setting  in  the  edge  of  the  nozzle  outside 
will  divert  the  stream  from  the  vertical,  and  cause  it  to 
splash  on  the  sides  of  the  ingot  moulds,  but  generally  a 
sharp-pointed  bar  and  a  skilful  man  will  remove  this. 
In  the  event  of  a  running  stopper — i.e.,  a  stopper  which 
refuses  to  shut  close — little  can  be  done  except  to  move 
the  ladle  as  rapidly  as  possible  from  mound  to  mould, 
and  to  see  that  the  pitmen  remove  the  scrap  from  the 
top  edges  of  the  moulds  the  moment  they  can  get 
near*  In  the  case  of  metal  partially  setting  in  the 
nozzle,  it  may  often  be  removed  by  one  man  holding  a 
sharp-pointed  bar,  with  the  end  bent  up  at  right  angles, 
under  the  nozzle,  white  another  drives  it  into  the 
nozzle  with  a  sledge,  and  then  rapidly  knocks  it  out 
again.  This  is  one  of  those  practical  things  which  must 
be  done  very  quickly  and  skilfully  if  it  is  not  to  do  more 
harm  than  good,  and  is  a  distinctly  dangerous  operation 
for  a  clumsy  man  to  attempt*  If  this  is  not  successful 
the  only  thing  to  do  is  to  remove  the  nozzle-box  on  the 
bottom  of  the  ladle,  and  knock  the  nozzle  out.  when  the 
steel  must  lie  caught  in  the  moulds  as  beit  it  can.  This 
is  rarely  successful,  and  frequently  ends  m  spoihng 
several  moulds  by  covering  them  wnth  molten  steel,  and 
it  is  generally  better  to  tip  the  ladle  and  pour  the  steel 
into  one  corner  of  the  pit* 

Or  again— t hi**  lime  on  the  subject  of  gas  pnoducers  : 
— Nothing  is  probably  of  greater  importance  in  fuel 
economy  than  keeping  a  regular  and  systematic  check 
upon  the  working  of  the  producer  by  frequent  analyses 
of  Ihe  coal  used,  the  ash^,  and  the  evolved  gas,  as  it  is 
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^'BBITISH   INDUSTRIES   UNDER  FREE  TRADE.  ' 
El!i*aiy*  by  Exjjer Is, —  Edited  by  HaR»kI  Cox,  Secretary 
o(  the  Cobdcn  Club,     T*  Fisher  Un win.     t^. 

Have  Bntish  industries  flourished  under  free  trade  ? 

It *     -      >i^  to  the  heart  ot  the  fiscal  controversy, 

jir  {he  case  for  tree  trade,  an  attempt  is 

Hi.*.,.  .  ,  ^..  ,, .,  It  by  collecimK  the  opinions  ol  a  certain 
numlxir  oJ  practical  business  men,  each  of  whom  deals 
with  lUe  industry  which  fails  within  his  own  ^mrticular 
phcrc, 

Mr,  M.  L.  Davios  (of  Messrs.  Al&ed  Holt  and  Co.) 
deab  wilh  '*Shippinit;  Liners/'  and  Mr.  Walter  Runciman. 
mn.,  M.P..  with  **  Tramp*  Shipping."     The  Iron  and  Steel 
M     '   ~  '   '         aeenng.    and    Coal   Trades  are  rt- 

^;  n  for  evidence  by   Mesisrs,   Hugh 

1  -  . .  - .. .....  u ; .  A .  r  Mec  li .  E. ,  and  D .  A .  T  homas , 

y]  The  remaining  industncs  discussetl  are  the 

I  idusirN-/'  by  Mr.  Elijah  Helm  :  "  The  Woollen 

Imto^try/'  by  Sir  Swire  Smith  ;  "  The  Linen  Industry." 
hy  Sir  R.  Lk>>d  Pattereon  ;  *'  The  Silk  Trade,"  by  Mr, 
ifailhcTW  BUur  (chairman  of  the  Incorporated  Weaving. 
D)^ag,  and  Printing  College  of  Glafigow)  ;  *'  The 
Development  of  British  Banking."  bv  a  Practical 
Banker  .  "  The  Cutlery  Trade  of  Shelhekl"  by  Mr. 
Frwienck  Callis  ;  "  The  Tmplale  Trade/*  by  Mr.  W, 
Llewelyn  Williams,  M.A..  B.C.L  i  "Confectionery-  and 
Preserve- ma  king  Industrie*/'  by  Mr.  Robert  Just  Boyd; 
'*  The  Grocer's  Industry/'  by  Mr,  J.  Lnnes  Rogers  ; 
*  The  Papier  Trade/'  bv  Mr.  Albert  Spicer ;  "The 
Alkali  Industry/'  b>'  ilr.  Alfred  Mond  ioi  Messrs, 
Brunner.  Mond  and  Co.).  "The  Soap  lndustr%'/'  bv 
Couocilior  A-  H.  Scott  ;  "  The  Boot  and  Shoe  Trade/* 
with  a  "  Note  on  the  Leather  Trade."  by  John  T.  Day 
^editor  o(  the  '*Shoe  and  Leather  Record  *'),  and  "  Flour 
MiUiDg  Under  Free  Trade/'  l>y  >lr.  Andrew  Law  (of 
Mt*s>r>i.  Cr j>*  tord  .^nd  Law.  Glasgow). 

^'lould  be  read  imf martially  by  freetratl«- 

t  ahke.     The  authorship  alone  stajmps 

iheui  ^    and  when  we  add  that  they  are 

•tborou-  It  wiB  be  understood  that  they  are 


on  a  higher  plane  than  much  or  the  "  literature  "  on  th"^ 
tiscal  que-stion  with  which  the  putihc  has  lately  been 
assailed. 

-LABOUR  AND   PROTECTION. 

A  Series  of  Studits.      Editer]   by   H.   W,   Masi»i6ghani. 
T,  Fisher  Unwni.     fis. 

Here  again  we  have  a  collection  of  essays  dcsii^ed  ti> 
proclaim  the  benefits  of  free  trade.  Mr.  John  Burn^ 
M.P.,  leads  off  with  **  Political  Dangers  of  Protectinn" 
in  good  lighting  style,  and  his  argument  has  much  t^  ' 
is  at  once  pungent  and  instructive.  Though  we  dn  :  ' 
wish  to  enter  jnt*:»  political  matters,  we  cannot  refrain 
trom  ipiutmg  the  follo\\'ing,  which  gives  a  good  idea  r.i 
Mr.  Burns'  "  straight  irom  the  shoulder  '*  style  . — 

"  Fngland  has  more  than  its  equitable  share  of  th*^. 
world's  work,  and  the  pity  ot  it  is  that  so  much  of  ihr 
product  of  Its  energies  should  he  wasted  m  w^ar,  wheT\*  jt 
IS  not  misspent   upon  drink  or  gambling,   bettmg  and 
luxury.     A  nation  that  spends  ^t3o,ocx>,ooo  a  year  o,» 
drink,  £70,000.000  on  war,  and  ^50,0<»'>.0<X»  on  honti*- 
racmg  ami  betting  need  not  tax  the  food  of  it     . 
exchide  the  cheap  sugar  ol  l»)reign  countries  5 
wishes  to  raise  a  few  millions  of  revenue,  or  t 
Colonies.     Here,  m  three  branches  of  its  Wii 
pendilure — drink,  war,  gambhng — hes  the  tot^ 
of  its  export  trade  with  the  Colonies  and   the  v, 
Here  is   a  true   margin    for   economy.     Within    r 
bloated  figures  are  the  means  of  Old  Age  Pensions 
tended    trade,    ^^liminished    burdens.    inrre?ise^    Ik  : 
vigour,  and  capacity  for  all  classes  oi    ' 

The  remaining  essays  make  inter 
are  grouped  under  the  following  sugt;i-.ii .  r  1. 
"  Protection  as  a  Working  class  Pohcy/*  "  In 
of  Protection/*  "  The  Workman's  Cupboar 
Co-operative  Housewife/*  *'  The  People  on  tht 
"  Protection  in  the  Staple  Trades,"  "  An  Objr 
from  Germany." 

'*THE  CYANIDE  PROCESS  OF  GOLD 

EXTRACTION/ 
A  Text-book  lor  the  use  ot  Mjnsn.;  Students^  MetaQa] 

0sts,   and  Cyanide   Uperat.jrs,      Bv   James   f^rk,! 

Third  English  edition,  re^nsed  ani  ^-niar^tV.       W  :\ 

iron tisptece.  plates,  and  illustraiio'iis.    c  li^iW-^  *..r  m 

^ndfc.  Ltd.     js.tyd. 
This  well-known  handbook  has  now  reached  its  third 
English  e<ht>on.       It  is  an  authorised  tcxt-b» ' 
m   the  Australian  Schools  of  Mines,  and  it  - 
staled  that  the  lirst   English  r  '  ' 

enlarged  from  the  third  eii  it  ion  [  /'    i;     ' 

The  authr»r  has  taken  the  "^^  - 

valuable  data  relating  to  i\ 
the  treatment  of  sulpho-i' 

practice.  Special  mention  should  be  laaaie  ol  tfae 
numerous  folding  plates,  which  are  ol  the  liiiihest 
possible  interest  to  students  of  cyanide  pmctice.  Thr 
frontispiece  show^  a  mammoth  cyaiude  plant  tn  use  ia 
the  Trans\^aal.  ^^_ 

ANALYSES  OF  BRITISH  COALS  AID  COIS. 

The  Colliery  Guardian  Corapany»  Limited,  30  and  31, 
Furntval  Str^^ct,  London,  have  just  issoed  the  dttinl  P«tj 
of  a  series  of  analyses  of  British  coals  and  ookc*  viitial  wst 
appearing  in  the  columns  ot  the  ^^  Colliery  Gaardnn.*" 
collecting  these  analyses  the  object  has  beee  to  i ' 
them  in  districts  over  the  coalhelds  ol  Britaiiv 
should  prove  of  great  value  to  those  < 
tradci  either  in  a  productive  or  la  a  c 
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February. 

22nd,  Great  loss  of  life  and  debtruclion  of  several 
villages  in  China,  consetiuent  upon  Ihe  biirsling  of  a  dam 
across  the  river  Hwaiige-ho,  -Navy  Approprialion 
Account  iqoj'i,  issued  as  a  Parhamcntary  paper. 

23rcL  Compared  with  Ihe  corresponding^  period  of 
last  year,  the  Cape  Colony  revenue  retin  ns  for  the  seven 
months  of  the  hnauciiil  year  show  a  decrease  of  £^700,000. 

24th.-  The  Egyptian  revenue  igoj  amounts  to 
£K  r24f>3,7oo;  the  expenditure  i'E  ro,5g5,g79,  which 
iti eludes  for  the  first  time  the  charge  of  the  reservoir 
annuity,  half  of  which,  £E  75/14^^,  was  paid  iti  1903. 

26th.— /-rtA-r     Miifiiiiaff^     the    steamer     which    was 
recently  beached  near  Dover  is  refloated  and  towed  into 
..the  Thames. 

26th. — A  destructive  tire  occurred  at  kochestcr, 
New  York  State,  estimated  damage  frtim  five  to  seven 
millmn  dollars.  -Fifteen  thousand  men  canployed  by  the 
Buenos  Ayres  and  Rosario  railw^ays  go  on  strike. 

27th.— A  notice  to  workmen  placed  in  certain 
Government  dock^'^rds  explaining  the  premium  system 
of  payment  for  lal-jour  which  is  to  be  introduced  expeii- 
menlally  at  an  early  date. — Messrs.  R.  P.  Houston  and 
Co.  establish  a  weekly  service  of  steamers  between 
Manchester  and  Hamburg. 

29th,— Annual  Conference  of  the  South  Wales  Miners* 
Federation  opens  at  Cardiff.— The  New  South  Wales 
revenue  for  the  past  ei^fht  months  amounts  to  £7,368,518. 
— The  Buenos  Ayres  and  Rosario  Railway  Companies 
refuse  the  strikers'  demands  ;  goods  trailfic  is  paralysed* 

March. 

1st  The  Inter-Colonial  Council  opens  at  Johannesburg 
to  reconsider  the  tinancial  position  of  the  Transvaal  and 
Orange  River  Colony  in  view  of  the  declining  railway 
receipts. 

2nd.— Inauguration  of  a  new  steamship  service 
'  betw^een  Glasgow  and  New  Zealand  ports  by  the  Tyser 
I  Line. — Members  of  the  Mot  or -Van  and  Wagon  Users' 
'  Association  hold  their  hrst  general  meeting. 

3rd. — Launch  of  the  new  cruiser  jfr^pi/  at  Greenock. 
— Issue  01  a  Blue-book  relating  to  the  Transvaal  Labour 
Question.  — Launch  at  Belfast  of  a  four-masted  steamship 
for  the  Bibby  Line. 


4th— The    strike    among     the 
employees  seems  likely  to  extend. 


Argenfa'ne     Railway 


5th.— Lord  Chelmsford  presides  at  the  annual  meeting 
of  the  United  Service  Insiilution, 

9th.— The    decision  of  the   Intcr-Colonial    Council, 
Johannesburg,  to  reduce  the  capital  expenditure  on  the 


open  railway  lines  hy  i;  170,000,  entails  the  suspension 
of  work  on  the  four  lines  under  construction,— A  P>ench 
steamer  founders  off  the  coast  of  Cochin  China — over  a 
hundred  lives  lost  -The  newly  reconstituted  Coal  Con- 
ciliation Board  meet  under  the  presidency  of  Mr.  Alfred 
Hewlett, 

10th.— The  national  conference  of  coal  miners  of 
Great  Britain,  meeting  at  Westminster,  unanimously 
resolve  *Mo  continue  to  protest  against  the  tax  on 
exported  coal  until  the  tax  is  repealed.''  Mn  Roger 
Wallace  presides  at  the  annual  meeting  of  the  Auto- 
mobile Club.  In  the  House  of  Assembly,  Cape  Colony, 
the  Treasurer,  making  a  provisional  Budget  statement, 
anticipates  a  deficit  of  ^429,000  for  the  current  year. 

tlth, -Labour  Importation  Ordinance  receives  the 
Royal  sanction.  The  Miners'  Conference  |>asses  reso- 
lutions against  the  introduction  of  Chinese  labour  into 
the  Transvaal,  and  the  employment  of  foreign  labour  in 
British  mines. 

14th.  The  Prince  of  Wales  witnesses  some 
nianteuvres  of  submarines,  destroyers  and  battleships 
off  Sandown. 

Ifith. — The  Belgian  Government  place  the  in.staJbtion 
of  wireless  telegraphy  on  buard  the  Dover  and  Ostend 
boats  at  the  disposal  of  the  passengers. — A  Select  Com- 
mittee of  the  House  of  Conmions  meet  to  consider  a  Bill 
sanctioning  the  rebuilding  of  Southwark  Bridge  at  an 
estimated  cost  of  ;£.'48o,ooo. 

16th.— The  Institution  t>f  Ovil  Engineers  holds  its 
annual  dinner  in  Lincoln's  Inn— Sir  W,  White  presiding 
—address  by  Mr.  Arnold-Forster.— It  is  announced 
that  the  German  Steel  Trust  is  to  negotiate  with  British 
and  American  steel  companies  with  a  view  to  otwiatir.g 
the  existing  competition. 

17th.  —  Prince  and  Princess  of  Wales  witness  an  ex- 
hibition of  torpedo  work  by  the  Vernon  Torpedo  School 
at  Portsmouth.  L^rd  James  of  Hereford  consents  to 
continue  the  Chairmanship  of  the  Coal  Conciliation 
Board.  Sir  Hiram  Maxim  gives  a  demonstration  of  his 
new  **  captive  trying  machine  '  at  Thurlow  Park. 
Norwood.     The  Argentine  Railway  Strike  terminates, 

18th,— The  British  submarine  A  i  is  run  down  hy  a 
liner  off  the  Nab,  near  Portsmouth — eleven  lives  lost. 

1 9th,— Inauguration  of  the  hrst  section  of  the  new 
Greek  railway  from  Pineus  to  Demerli. 

20th. — The  American  liner  A'^tw  Vorjt  and  the  troop, 
ship  Assaye  in  collision  off  the  Isle  of  Weight. 

21st — Issue  of  Parliamcntiry  paper  giving  full  lext  of 
the  regulitions  governing  the  recruiting  of  Chinese 
abourers. 
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NEW  CATALOGUES  AND  TRADE  PUBLICATIONS. 


The  Valof  Company^  Ltd.,  Rocky  Lane,  Aston   Cross, 
Birmingham,  lorward  descriptive  circulars,  illustrating 
^heir  '*  Reform"  and  "  Perfection  "  oil  heating  stoves, 
%ind  the  '*  Valor  "  perfection  stove  trays. 

Bertrams,  Ltd*,  St.  Katherine's  Works,  Sciennes,  Edin- 
burgh, send  us  their  new  sheet  of  illustrations  of 
machine  tools  for  shipyards  and  iron  constructional 
works.  A  pocket  price  list,  containing  a  great  deal 
of  useful  information  in  small  compass,  has  also  been 
issued  by  this  firm. 

J*  J.  Stockall  and  Sons,  Ltd*,  forward  a  pamphlet  which 
invites  us  to  "Slop  and  Think."  The  interior  is 
devoted  to  a  short  talk  on  method,  the  Stockall  time 
recorder,  check  machine,  and  watchman's  detector, 
etc.  In  the  back  cover  is  fixed  a  postcard,  which  can 
be  detached  and  forwarded  to  the  firm  by  those  in 
search  of  further  information. 

Thomas  Broidbent  and  Sons,  Ltd.,  Huddersfield.— A 
good  deal  is  s.tidfrom  time  to  time  about  the  excellence 
of  American  printing,  but  we  doubt  whether  our  trans- 
atlantic friends  could  turn  out  better  work  than 
the  p.iniphlet  on  cranes,  which  has  just  been  issued  by 
this  firm.  The  salient  facts  regarding  the  numerous 
cranes  illustrated  and  described  can  be  obtained  in  a 
few  minutes.  A  further  reference  to  this  pamphlet 
will  be  found  under  *' Catalogue  Cover  Designs." 

Bullivant  an^  Co.*  L«d.,  London* — This  firm  has  issued 
an  attractive  reprint  of  articles  on  recent  ropeway 
systems,  which  they  have  constructed  in  the  Anai- 
malai  Hills  (conveying  timber),  at  Queensferry, 
Flint  ^conveying  coal  and  depositing  over  a  given 
area),  and  at  Wylam-on-Tyne,  for  Newcastle  and 
Gateshead  Waterworks.  The  first  of  these  originally 
appeared  in  Page's  Magazine.  There  is  an 
exceedingly  attractive  display  of  half-tone  blocks, 
those  on  the  cover  being  especially  noteworthy. 

Gibbons  Bros*,  Ltd*,  Dudley,  London  and  Man- 
chester- —  A  Well  printed  and  illustrated  list  of 
elevating  and  conveying  machinery  reaches  us 
from  this  firm.  The  illustrations  are  mostly  from 
photographs  of  machinery  in  actual  use,  and  cover 
a  wide  range.  Attention  is  particularly  drawn  to 
the  construction  of  the  Gibbons'  patent  steel  roller 
chain.  This  minimises  the  wear  on  the  connecting 
pins  and  links,  thereby  increasing  very  greatly  the 
life  of  the  chain. 

The  Rubber  Stamp  Company,  Erdsngton,  Birming- 
Lam*  —  \^'e  have  received  from  this  hrm  a  very 
complete  net  price  Ust  of  rubber  endorsing  stamps. 
This  includes  a  large  selection  of  useful  commercial 
stamps.  A  special  list  of  stamped  brass  letters 
and  figures  has  been  compiled  for  the  benefit  of 
engineers  and  iron  founders.  These  are  affixed 
to  the  pattern  by  ordinary  pattern-maker  s  shellac 
or  glue,  or  by  brads  through  holes  in  the  flanges. 
The  catalogue  includes  particulars  of  technical 
diagram  stamps,  automatic  numbering  machines, 
perforating  presses,  ink  pads,  etc.  The  firm  also 
issue  a  useful  list  of  solid  rubber  type,  which  should 
be  obtained  and  filed  for  reference. 


V.  R.  Renshaw  and  Co*,  Ltd,,  Stoke-on-Trent - 
*•  A  few  types  of  Rolling  Stock  manufactured  bv 
W.  R.  Renshaw  and  Co.,  Ltd..  Phoenix  Works. 
Stoke-on-Trent  '*  is  the  title  given  to  this  brochure, 
in  which  two  dozen  art  sheets  are  bound  up.  The 
first  illustration  is  that  of  a  30-ton  all-steel  bogie 
wagon,  as  built  for  the  Caledonian  Railway  Com- 
pany. Among  others  we  notice  an  all-steel  explosive 
oil-tank  wagon,  built  to  "the  latest  requirements 
of  the  railway  companies ;  a  tarpaulin-covered 
wagon,  for  lime,  stone,  cement,  etc.  ;  a  30-ton 
refrigerator  car,  built  to  the  Cape  Government 
Railways  requirements  ;  a  lO-ton  coal  wagon,  with 
*'  Accessible  "  type  side  doors  ;  a  10- ton  shipping 
wagon,  fi^tted  with  Simpson's  patent  End  Door 
catch  ;  a  1 2-ton  all-steel  wagon,  for  carrying  hot 
billets,  rails,  etc.  ;  a  lo-ton  cattle  van,  as  built 
for  the  Brecon  and  Merthyr  Railway  Company  ; 
contractors*  tip  wagons ;  and  a  steel-frame  steel 
tank  wagon  to  carry  20  tons  of  oil — altogether  a  ver\' 
interesting  and  instructive  collection. 

Horace  P*  Marshall  and  Co*--An  illustrated  list  of 
labour-saving  foundry  machines,  including  pneumatic 
hammers,  sand  rammers  and  moulding  machines, 
hand-press  moulding  machines,  plate  moulding 
machines,  core  making  machines,  '*  Acme  "  roots 
positive  pressure  blower,  pneumatic  screen  shakers, 
etc. 

The  Electrical  Mining  Company,  Ltd**  Derby.— 
Miners  who  are  adopting  electrical  plant  should 
obtain  this  company's  1904  pamphlet,  which  has 
some  reading  and  illustrations  interesting  to  prac- 
tical men.  In  the  course  of  an  introductory  note 
the  company  claim  that  the  whole  of  the  articles 
illustrated  and  described  are  the  result  of  many 
years'  experience  of  mining  requirements,  and  may 
be  reUed  on  to  give  the  maximum  efficiency  con- 
sistent with  strength,  durabiUty,  and,  at)Ove  all; 
safety.  The  company  is  confident  that  the  day 
is  not  far  distant  when  we  shall  see  collieries  fully 
equipped  electrically  ;  the  steam  plant  consisting 
of  winding  engines,  a  fan  engine,  and  electric  power 
station,  all  within  a  few  yards  of  the  boilers,  the 
auxiUary  machinery  being  driven  by  electric  motors, 
with  the  result  of  reduced  attendance  and  higher 
efficiency  all  round. 

Dean,   Smith,   and    Grace,   Ltd*,    Keighley.  —  One  of 

the  best  machine  tool  catalogues  that  has  lately 
reached  us  bears  the  name  of  this  firm.  It  is  devoted 
entirely  to  lathes,  and  includes  an  interesting  descrip- 
tion of  the  high  speed  lathes  to  which  the  firm 
has  given  special  study  for  a  considerable  time. 
The  catalogue  has  an  artistic  embossed  cover. 

The     British     Thomson  -  Houston     Company,   Ltd.— 

This  firm  has  issued  a  useful  little  pamphlet  entitled, 
"  Hints  to  users  of  Electric  Light  on  the  best  means 
of  securing  Maximum  Light  at'  Minimum  Cost." 
From  this  firm  we  have  also  received  pamphlet 
No.  164,  containing  an  illustrated  description  of 
their  type  H  transformers. 
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FIG.    2.       I20-TOX    HORIZOXTAL   TESTING    MACHIXK     IW    MKSSR^.    r.REKXWOOD    AND    llATLEY,     LTD. 

TYPICAL  ENGLISH   TESTING  HACHINES. 

BY 

A.    FRANCIS. 

This  and  the  following  article  offer  a  powerful  ar^^^unient  for  the  wider  adoption  and  use  of 
testing  machines,  which,  as  the  author  points  out,  not  only  enable  the  enjLjineer  to  determine  the 
strength  of  materials  but  also  to  obtain  his  supply  in  the  uK^st  favourable  market  to  specification. — Ei). 


Pari-    I. 


IT  is  not  many  years  since  macliines  for  testing 
the  strength  of  materials  were  considerecl 
expensive  luxuries  by  English  engineers,  and 
consequently  were  rarely  met  with  in  the  shops 
of  medium  and  small-sized  firms,  whose  pro- 
prietors would  not  believe  that  the  cost  of  a 
testing  machine  would  effect  sufficient  economy 
to  warrant  its  installation.  At  that  time  it  was 
usual  to  find  draftsmen  assuming  that  cast  iron 
had  a  strength  equal  to  that  given  in  their 
favourite  text -book,  irrespective  of  the  actual 
strength  of  the  iron  cast  in  their  employers' 
foundry,  which,  for  all  they  knew  to  the  con- 
trary, might  have  a  tensile  strength  of  anywhere 
between  5  and  12  tons  per  square  inch.  The 
natural  consequences  were  that  parts  were  often 
too  light  or  absurdly  heavy. 

In  the  same  way,  rolled  bars  were  ordered 
from  the  rolling  mills  or  merchants  and  sj>ecified 
for  as  '*  merchant,"  '*  best,'*  **  l)est  best,"  etc., 


and  the  only  tests  made  were  l)y  nickhig  and 
cold  bending.  Nowadays  it  is  exceptional  to 
find  a  linn  of  mechanical  engineers  of  any  pre- 
tensions to  importance  whose  equipment  does 
not  include  machines  for  testing  the  tensile 
strength  of  iron,  steel,  bronzes,  etc.,  as  well  as 
the  transverse  strength  of  cast  iron. 

There  cannot  be  any  doubt  but  that  the  few 
hundri'd  ])ounds  required  to  put  down  such 
machines  is  money  j)rofitably  invested,  for  it  not 
only  enables  the  enginec^r  to  determine  the 
strnegths  of  the  materials  he  uses,  but  it  permits 
him  to  obtain  his  supplies  in  the  most  favourable 
market  to  specification. 

It  IS  not  sufficient  for  the  buyer  to  specify  the 
tests  which  the  material  should  pass  :  it  is  also 
quite  as  necessary  to  see  that  samples  fulfil  the 
requirements  as  it  is  to  ascertain  that  the  count 
or  weight  is  correct.  No  firm  would  think  of 
jKissing  an  invoice  for  payment  before  the  count 
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or  weight  had  been  duly  i  iK-oked  by  the  store- 
keeper, and  the  quantity  ov  weight  is  surely  not 
of  more  imjH^rtaiuo  than  the  quality.  English 
designs  ol  a»nnr.ercial  testing  machines  vary 
widely  Irom  tliosi-  mI  uilu-r  cinrntries  :  with  lew 
exceptiiuis  ilie  prnu  ipal  Knglish  machines  have 
long  levers,  with  hravy  poise  weights  and  knite 
edges  ci.»niparativily  loui^  distances  apart. 
American  te-iini:  nuichines  usually  have  a  mul- 
tiplicity ol  li-vi'rs  ol  high  ratio,  and.  conse- 
quently, small  poise  weights  on  short  steelyards: 
whilst  (it-rman  machines  such  as  the  Werder. 
the  (.irairnstaden.  and  those  of  Mohr  and 
Federharr  liavc  their  knife  ed.ties  exceedingly 
dork-  toLiether.  so  tliat,  with  simple  or  com- 
:xv:i:d  levers,  only  light  poises  are  emj>loyed. 
«'r.  :::  the  case  oi  the  WVrder,  the  scale  jnui  is 
•iusivnded  from  the  end  oi  a  shi)rt  lever. 

In  selecting  types  of  Endish  testing  machines 
:or  the  purj^'Se  of  illustrating  this  article,  the 
-.iutr.vr  has  contined  the  selection  as  far  as  possible 
:•:■  ron'^mcrcial  patterns  in  }»reference  to  machines 
-r^.-ijilly  designed  for  re>earch  work  in  technical 
Is.'*"  «"'ratories. 


At  the  present  time  the  type  of  machine 
most  in  vogue  in  this  country  is  the  vertical 
single- lever  machine,  which  can  be  arranged 
for  tensile,  compressive,  crushing,  and  torsion 
tests.  This  class  of  machine  was  originally 
(lesigned  by  Mr.  Wicksteed.  and  built  by  Me.-srs. 
Joshua  Bucklon  and  Co..  Ltd.  Machines  on 
the  same  general  principle  are  also  made  by 
Messrs.  (ireenwood  and  Batlev.  Ltd..  and  Messrs. 
Tangyes,  Ltd..  a  jO-ton  machine  by  the  former 
being  shown  in  tig.  i. 

It  will  be  seen  that  the  machine  consists  of  a 
substantial  standard  with  hydraulic  straining 
cylinder  at  its  lower  end.  and  with  the  heavy 
weigii  beam  mounted  on  top  of  the  standard  : 
the  p(Mse  weighs  20  cwts..  and,  as  is  usual  with 
this  type  of  machine,  travels  from  one  end  of  the 
weigh- beam  to  the  other :  when  at  the  right  hand 
of  beam  it  counter- balances  the  long  arm  of  the 
lever,  and  thus  obviates  the  necessity  of  using 
a  separate  counterweight.  The  poise  is  moved 
along  the  weigh-beam  by  means  of  a  screw, 
rotated  by  belt,  and  gearing  from  the  hand- 
wheel,     the    transmission    j^assing    through     a 
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Typical   English  Testing   Machines. 


3^) 


\0 


¥tQ.   3.      A    GREENWCOD    ANU    BATtEY    COMMERCIAL  ^PATTERN    5O-TOX    MACHINE, 


Hooke's  JQint  in  line  with  the  axis  of  the  principal 
knife  edge.  The  load  is  read  from  a  scale  at- 
tached to  the  lever  and  by  a  vernier  on  the 
poise  ;  the  reading  being  in  tons  and  one- 
hundreclths  of  a  ton.  The  lever  is  brought  into 
equiiKjise  by  the  position  of  the  weight  and  the 
vernier  is  then  adjusted  to  the  zero  mark  on  the 
scale ;  this  is  necessary  e\'ery  time  the  shackles 
are  changed,  or  specimens  of  different  weights 
are  being  tested.  The  photograph  shows  the 
machine  fully  equipped  for  tensile,  compression, 
transv^erse,  or  torsion  tests,  and  an  autographic 
recording  apparatus  will  be  noticed  on  the  side 
of  the  standard  above  the  hand- wheel. 

Figs.  2  and  3  are  from  photographs  of  two 
other  patterns  of  the  same  firm's  horizontal 
machines,  the  former  f>eing  a  machine  of  120- 
tons  power  and  the  latter  the  Greenwood  and 
Batley  commercial  pattern  50-ton  machine.  In 
Ixrth  machines  the  scheme  is  the  same,  viz., 
a  horizontal  hydraulic  ram  applies  a  strain  to  the 
specimen    which    the    latter   transmits    to   the 


shorter  end  of  a  l:>eU-crank  lever,  whose  longer 
arm  is  connected  by  a  hnk  rod  to  the  steelyard 
lever,  which  is  counterbalanced  by  a  pendant 
weight.  The  ratios  of  the  combined  levers  in 
the  two  classes  of  machines  are  250  :  i  and  100 :  i 
respectively. 

The  method  of  loading  the  steelyard  is  a  dis- 
tinctive feature  of  the  older  Greenwood  and 
Batley  machines — a  travelling  monkey- carriage 
is  propelled  along  the  steelyard  by  a  gut  band, 
from  the  carriage  hangs  a  weight  pan  njwn  which 
mav  f>e  placed  any  desired  number  of  flat 
weights  representing  certain  values.  The  steel- 
yard is  not  marked  in  tons  or  pounds,  but  in 
proportions  of  icvenige,  so  that  to  arrive  at  th-^ 
result  of  a  test  it  is  necessary  to  multiply  the 
reading  on  the  steelyard  by  the  value  of  the 
weights  on  the  monkey-carriage.  Some  en- 
gineers are  very  partial  to  this  arrangement, 
because  it  enables  the  same  machine  to  lie  used 
for  widely  different  tests,  as  by  using  only  a  few 
weights  a  specimen  of  small  size  or  low  strength 
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FIG.  4.      40-C\\T.  TRANSVERSE  TESTKR  BY  MESSRS.  S.  DEMSON  AND  SON. 


can  be  tested,  and  the  extension  noted  across     be  varied 

the  full  range  of  the  steelyard,  as  against,  per-      resistance. 

haps,   an   inch   or  two  of  the  scale  if  the  test 

ivere  being  carried  out  on  the  type  of  machine 

shown  in  fig.  i.      The    horizontal   machine 

has,    however,    the   great   disadvantage   of 

being   difficult     to     calibrate,     whilst     the 

vertical     machine   can    have     its    accuracy 

easily  tested  by  hanging  heavy  weights   of 

Vnown  value  from   the  shackle,  and   noting 

ihe  reading  of  the  vernier. 

A  pleasing  exception  to  the  majority  of 
transverse  testers  is  the  small  40  cwt. 
machine  of  Messrs.  S.  Denison  and  Son. 
This  is  illustrated  in  fig.  4,  and  an  inspection 
will  reveal  that  the  machine  has  been  care- 
fully thought  out,  and  has  had  considerable 
attention  bestowed  on  its  design.  This 
machine  is  arranged  for  the  two  standard 
sizes  of  test-bar,  viz.,  2  in.  by  i  in.  at 
36  in.  centres,  and  i  in.  square  with  12  in. 
span.  The  load  is  applied  by  a  screw, 
bevel  gears,  and  hand-wheel,  causing  the 
bracket  carrying  the  steelyard  to  rise  verti- 
cally in  a  slide  on  the  machine  frame.  The 
steelyard  lever  is  connected  to  a  shackle 
through  which  the  test-bar  passes,  this 
exerting  a  bending  stress  in  the  centre  of 
the  specimen.  The  load  is  indicated  by  the 
position  of  the  poise  on  the  steelyard  lever, 
which  is  engraved  to  give  readings  up  to  30 
cwts.,  whilst  a  weight  to  increase  the  total  to  ^ig.  5. 
40  cwts.  can  be  hung  from  the  outer  end  of  the 


for 


steelyard.  The  movement  of 
the  poise  is  travelled  by  a  screw 
and  gearing,  the  pitch-line  of 
the  latter  passing  through  the 
axis  of  principal  knife  edge  : 
after  a  test  the  poise  can  be 
brought  back  to  zero  by  a 
handle,  which  disengages  the 
nut  from  the  screw.  In  the 
author's  opinion,  it  would  be  a 
distinct  advantage  if  the  steel- 
yard gave  direct  readings  up  to 
40  cwts. 

A  compact  machine  for 
testing  materials  in  torsion,  as 
made  by  Messrs.  W.  and  T. 
Avery,  Ltd.,  is  shown  in  fig.  5. 
The  capacity  of  this  machine  is 
10,000  inch-pounds,  and  will 
admit  specimens  up  to  12  in. 
long  by  I  in.  diameter. 
Between  the  specimens  and 
the  weigh-beam  or  steelyard 
are  two  levers  so  arranged 
that  the  ratio  of  leverage  can 
testing    pieces   of   high   or   low 

{To  be  continued.) 


MACHINE   FOR  TESTING    MATERIALS    IN   TORSION 
BY    MESSRS.  W.    AND   T.    AVERY,   LTD. 


J.    TARBOTTON    ARMSTRONG   AND    AXEL    ORLIXG. 

The  following  notes  deal  with  an  instrument  which  it  is  confidently  predicted  will  create  a 
revolution  in  cable  telegraphy,  by  accelerating  the  speed  of  reception,'  and  effecting  a  great 
reduction  in  the  cost  of  messages.  Tnder  proper  c<^nditions,  the  inventors  claim  that  they  are 
able  to  receive  with  their  instrument  messages  at  the  rate  of  not  less  than  four  hundred  to'  live 
hundred  letters  a  minute. — Ed. 


T7  VERYTHING  relating  to  the  cheap- 
r^  ening  of  cabling  and  telegraphy 
is  of  the  greatest  importance  to  any  and 
every  country.  It  is  doubtful  whether 
the  public  fully  realise  the  magnitude 
and  serious  character  of  the  work  that 
s  accomplished  by  the  establishment 
of  submarine  telegraph  communication. 
Nothing  is  of  more  importance  to  the 
extension  of  trade  and  the  bringing  to- 
gether of  the  ties  which  bind  nations 
closely  to  one  another  than  those  silent 
messages  which  are  constantly,  almost 
momentarily,  being  dispatched  to  every 
part  of  the  world  by  means  of  these 
submarine  telegraphs,  and  there  is  no 
doubt  that  the  spinal  cord  of  civilisation 
would  become  severed  if  it  were  not  for 
this  means  of  international  relationship. 

Anything  therefore  that  tends,  even 
to  a  fractional  extent,  to  the  cheapening 
of  cable  or  other  telegraphic  messages, 
materially  influences  political,  diplomatic, 
financial,  commercial,  and  social  relations. 
There  is  no  doubt  that  the  extension  ot 
the  British  cable  system  must  in  a  great 
measure  solve  the  vital  problem  of 
British  Imperial  federation — that  great 
dream  which  is  contemplated  in  the 
near  future  may  become  a  reality.  The 
more  numerous  the  cables,  the  greater 
the  degree  in  which  the  cost  of  messages 
can  be  reduced  under  British  influence 
throughout  the  world,  the  more  will 
British  commerce  extend,  since  there  is 
no  other  means  of  so  quickly  creating  new 
markets. 

Questions  of  great  moment  in  diplomacy 
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THK  HR>T  ELKCTKO-CAriLI 
CAULK    UFCOKUER. 


AKY 


VU:,.  5.      ELECTRO-CAFILI.AKV 

KECEIVKR   FOR  CAIJLE 

RECORI>KR. 


FIG.  6.  ELECTRO-CAPir.- 
LARY  RECEIVER  Knk 
DUPLEX    TELEGRAPH Y. 


instead  ot  tiikiiiij.  as  tiicy  used  to  do,  months  to 
settle,  ure  now  iidjusted  in  u  lew  days  :  in  tact. 
it  is  ditlicult  to  say  what  has  not  been  revohi- 
lionised  by  the  world's  cables,  tor  they  not 
only  assist  in  time  oi  peace  in  the  improvement 
aiui  develo[)ment  ot  commerce,  but  in  the  tinu 
of  war  their  iisetulness  is  paramount. 

The  scientific  or^anisinj^  and  administrative 
ability  of  those  in  charj^e  of  the  various  cable 
companies  is  obvious  and  admirable,  some  01 
the    best    men    ot    industrial    enterprise    be  in:: 


enga;::e(.l  in  their  promotion  and  control.  Be- 
tween twent\-  and  thirty  thousand  men  are 
at  the  present  moment  enga«;ed  in  the  various 
branches  of  cable  work. 

The  electro-capillary  phenomenon  u^wn  which 
the  Armstrori;^'-()rling  Electro-Capillary  Tele- 
graphic Relay  and  Recorder  are  based  was  first 
observed  by  Kuhne.  He  found  that  when  a 
tixed  piece  of  iron  wire  touches  the  edge  01 
the  surface  of  a  droji  of  mercury  placed  in 
dilute     suli>luiri<-    acid    (containing     a     small 
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M.I-.crUO-CAPH 
Kl'XKIVlrU. 


FIG.    S.       ELECTKO-lAIMLLAKY 
TELEGRAPHIC    RELAY. 


IK;.   O.        ELECTRO-CAPII.- 

LARY  RECEIVER  FOR 

HERTZI AX  WAVES. 


The  Electro-Capillary  Recorder  for  Cable  Purposes. 
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FIG.    lO. 


ARMSTKOXG-OHLIXG    DROrriXCl 
ELKCTKODK. 


quantity  of  chromic  acid)  the  mercury  begins 
to  vibrate. 

An  iron-mercury  couple  is  formed  when  the 
contact  is  estabhshed  l)et\veen  the  two  metals, 
which  causes  the  surface  of  the  mercury  to  be 
polarised  by  a  layer  of  hydrogen.  This  polari- 
sation increases  the  surface  tension  of  the 
mercury,  and  causes  the  drop  to  assume  a 
more  S|:herical  shape  and  thus  breaks  the 
circuit.  The  chromic  acid  depolarises  the 
mercury,  its  normal  shape  is  restored,  the 
circuit  is  completed  again,  and  this  process 
repeats  itself. 

This  phenomenon  led  Prof.  Lipj^nan  to  invent 
the  electro-capillary  electrometer,  1875.  This 
electrometer  consists  of  a  glass  tube,  one  end 
of  which  is  drawn  out  to  a  fine  capillary  end, 
and  is  filled  with  mercury  ;  this  end  dips  into  a 
vessel,  containing  dilute  sulphuric  acid  and 
mercury.  As  terminals,  platinum  wires  are 
fixed  in  the  vessel. 

If  now  a  potential  difference  is  set  up,  so 
that  the  mercury  in  the  vessel  is  slightly 
higher  than  that  in  the  capillary  tube,  the 
surface    tension  of  the  mercury  in  the  latter 


is  increased,  and  the  meniscus  of  the  mercury 
ascends. 

Lippman  found  that  the  pressure  required  to 
force  the  meniscus  back  to  its  former  position 
against  a  potential  difference  up  to  o*6  volt  is 
directly  proportional  to  the  difference  of  po- 
tential. This  pressure  he  applied  by  means  of 
an  elastic  bag,  connected  with  the  top  and 
with  a  manometer,  and  used  a  screw  to 
effect  the  required  compression. 

On  account  of  its  great  sen^itiveness,  Maray 
omj)loyed  this  electrometer  in  his  investigations 
of  the  functions  of  the  electrical  organ  of  the 
torpedo. 

In  1882,  Prof.  Burdon  Sanderson,  by  means 
of  Lippman's  electrometer,  slightly  modified  by 
himself,  proved  that  the  closufvi  of  the  leaf 
of  the  Venus  fly-traj)  is  accomp.mied  by 
electrical  changes. 

Quite  unaware  of  the  experiments  of  Helm- 
holtz  in  this  field,  Armstrong  and  Orling  con- 
structed droi)ping  electrodes  of  various  forms 
in  1898,  which  they  applied  practically  in 
connection  with  Hertzian  wave  telegra})liy. 

For  high-speed  telegraphic  recording  pur- 
poses, they  use  an  arrangement  in  which  the 
meniscus  lies  in  the  path  of  a  beam  of  concen- 
trated light,  which  is  thrown  upon  a  sensitized 
travelling  tape.  The  movements  of  the  mercury, 
which  are  governed  by  the  transmitted  im- 
pulses, are  thus  recorded  photographically  on 
the   tape.     This  instrument  has  now  reached  a 


FIG.    II.      THE    LATKST   CAPILLARY    RECORDER. 
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THK  AKMsTKONC-OULING   CAKLE    RECORDER 
WITH    IJMELIC.HT  ATTACHMENT. 


high  pitch  of  perfection,  and  is  the  most  suit- 
able device  for  loni;  cables  or  land  lines. 

This  Capillary  Recorder  may  be  actuated 
by  extremely  small  differences  of  potential, 
and  owing  to  the  small  mass  of  the  moving 
l)art  (whose  movements  are  to  be  recorded  on 
the  tape),  and  the  consequently  small  inertia  to 
be  overcome  by  the  electrical  energy,  respxjnds 


almost  instantaneously  to  any  changes  in  the 
actuating  potential  difference.  Hence  its 
adaptability  for  long  distance  cable  and  other 
work.  The  Siphon  Recorder,  on  the  other  hand, 
now  so  widely  used  for  long  cables,  depends  on 
an  electro-magnetic  tield  which  is  set  up  in  a 
suspended  coil  (whose  movements  are  to  be 
recorded  on  a  tape)  by  the  current  received 
through  the  cable,  which  causes  it  to  move  in  a 
stationary  field.  The  coil  being  several  hundred 
times  heavier  than  the  moving  part  in  the  Capil- 
lary Recorder,  offers  considerable  mechanical 
resistance  to  the  small  force  that  is  to  move  it. 
Therefore  the  siphon  recorder  coil  cannot 
respond  so  rapidly  to  electrical  changes. 

Authorities  are  of  opinion  that  electrical 
energy  rushes  along  a  conductor  with  a  velocity 
very  much  the  same  as  that  of  light,  but  although 
some  of  the  energy  reaches  the  distant  end  ot  a 
cable  almost  instantaneously,  the  cable,  having  a 
high  electro-static  capacity,  has  to  be  charged 
before  a  fwtential  difference  sufficient  to  work 
the  receiving  instrument  can  be  built  up.  It 
then  takes  time  for  such  an  impulse  to  die 
out.  Therefore  the  more  sensitive  the  re- 
ceiver is  to  small  changes  of  potential 
difference,  the  more  suitable  it  is  for  long 
submarine  cables,  where  high  efficiency  is 
wanted.  Now  it  is  said  that  if  the  receiver  is 
too  sensitive  it  would  be  too  readily  affected  by 
outside  disturbances  and  record  luireadable 
signals.  Such  is  the  case  with  a  slow 
working  recorder  whose  curved  recorder  line 
has  its  signals  comparatively  far  apart,  but  as 
the  Capillary  Recorder  i>ermits  of  a  very  high 
speed,  the  curves  due  to  ordinary  disturbances 
do  not  interfere  enough  with  the  actual  signals 
to  make  them  unreadable. 
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ONE    OF    THE    DLT     LiUL^Ji<^>L1  liT     UE    GLEHS'    LO^I POUND    LOCOMOTIVES. 


OUR    nONTHLY   BIOGRAPHY. 


MONSIEUR    DU   BOUSQUET, 

Ingenieur  en  Chd  du  Materiel  et  de  la  Traclion  du  ChemiR  de  Fer  du  Nord. 


MONSIEUR  GEORGR  DP  BOUSQUET,  whose 
name  is  so  familiar  amongst  railway  engineers,  ob- 
tained his  degreefi  as  Mechanical  Enj^ineer  at  the  Ecole 
Centrale  in  Paris,  which  lie  left  in  1862,  tu  become 
draiij^htsmaii  at  the  wf>rks  of  the  Northern  Railway  of 
France  at  Fives,  near  Lille. 


MUXSIEL^R     GEORGE 


ItOtsnUET, 


Thf^  late  chief  cnj^ineer  of  these  works.  M.  Ferdinand 
Mathias,  was  not  long  in  discovering  that  in  M.  du 
Boiisc|uet  he  had  an  assistant  of  no  small  vahie.  and 
this,  no  doubt,  induced  him  to  take  a  direct  personal 
interest  in  the  training  nf  the  younj:*  engineer.  Seven- 
teen years  later,  on  the  joth  October.  1883,  when  M 
Mathias  was  appointed  Locomotive  Engineer  r>f  the 
Company  in  Paris,  M,  du  Bousquet  succeeded  him  as 
Manager  oJ  the  Works  at  Fives,  and  in  September, 
lAHti,  when  the  Chief  Mechanical  Engineer  of  the 
Companv.  M.  Edonard  Delebecijue,  was  uuforlu- 
nalely  killed  by  an  en^iine  whilst  crossing  the  lines 
at  La  Chapelle.  M,  Fcrthnand  Mathias  f;oi  the 
appointment  of  InKtnieur  en  (  hef  du  Materiel  et  de 
la  Traction  ol  the  company,  and  immediately  called 
M.  du  Boijs(|uet  from  Fives  to  I^aris,  with  the  title 
of  Principal  Mechanical  Engineer  of  the  Works  at  La 
Chapelle. 

On  the  19th  September.  1K90,  M.  Mathias  having 
died  M.  G,  tin  Bf>us.|uel  was  appointed  to  his  present 
post  as  Chief  Mechanical  Engineer  both  for  Locomotive 
and  Carriage  nepartments,  ft  is  in  that  position  that 
he  undertook  the  heavy  task  of  facing  the  constant 
demand  made  upon  him  of  building  engines  ol  greater 
power  and  speed,  both  for  passenger  and  goods  trains. 
It  is  hardly  necessary  to  recall  the  splendid  periorm- 
ances  of  the  du  Bousijuet  engines  on  the  Northern 
Railway  of  France  and  the  magnificent  corridor 
trains  designed  by  M.  du  Bousc|uet.  which  are  so  mncli 
appreciatetl  by  the  numerous  travellers  to  Paris  via 
Calais. 

The  most  recent  practical  tribute  paid  to  the  genius 
of  this  distinguished  engineer  has  been  the  introduction 
of  one  of  bis  deCilehn  compound  locomotives  into  this 
country  for  use  on  the  Great  Western.  This  type  of 
engine  has  been  ably  dealt  with,  in  these  columns,  liy  Mr. 
Kous-Martcn,  who  reverts  to  the  subject  m  the  present 
number  (page  457).  lis  performances  are,  of  course, 
being  most  carefully  watched,  and  in  the  April  issue 
of  Page's  Magazinu  it  was  shown  that  they  have 
so  far  entirely  sustained  the  opinions  of  those  who 
were  responsible  for  the  experiment. 

M.  du  Bousquet  is  Ufticier  de  la  Legion  d* Hon n cur,  a 
distinction  most  deservedly  l>es towed  upon  him  by  the 
French  Government  in  1900. 
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POWER  AT 

THE 

WORLD'5  FAIR. 


S,000-H.P.  ALLIS-CHALMERS'   F.XGIXE  AND  GENERATOR. 


BY   OUR   ST.   LOUIS    CORRESPONDENT. 


In  previous  issues  of  Page's  Magazine  we  have  dealt  from  time  to  time  with  the  progress  of 
the  World's  Fair.  In  the  following  pages  will  be  found  a  brief  account  of  those  portions  of  the 
Exhibition  which  are  more  particularly  interesting  to  engineers.  The  accompanying  photographs 
were  courteously  furnished  at  our  request  by  Mr.  Mark  Bennitt,  Superintendent  of  ithe  Exhibition 
Press  Bureau.— Ed. 


TN  the  Palace  of  Machinery  at  St.  Louis,  and  cover. 
-■-  ing  an  area  of  200,000  square  feet — which  is  about 
the  size  of  a  city  block — is  the  installation  of  engines, 
condensers,  moving  machinery,  and  other  accessories, 
making  up  the  50,000  h.p.  plant  of  the  World's  Fair. 

There  is  a  5,000  h.p.  reciprocating  vertical  and 
horizontal  steam  engine,  which,  with  its  base,  has  a 
total  height  of  54  ft.,  20  of  this  being  depressed  below 
the  level,  and  the  remaining  34  elevated  above  the 
floor.  This  engine  and  its  generator  weigh  over  500 
tons,  and  their  value  approximates  $150,000.  There 
is  a  1,750  h.p.  gas  engine  from  Tegel.  Germany  ;  a 
600  h.p.  high-speed  engine  from  Harrisburg,  Pa.  ;  a 
750  h.p.  medium-speed  steam  engine  from  Cincinnati  ; 
and  a  i.coo  h.p.  slow-speed  steam  engine  from  Burling- 
ton, [la.  There  is  a  tangential  water-wheel,  from 
San  Francisco,  and  a  steam  pump  from  Jeanesville, 
Pa.,  which  causes  the  water-wheel  to  operate  by  forcing 
water  through  a  pipe  and  nozzle  at  the  rate  of  1,200 
gallons  per  minute.  Under  a  pressure  of  300  lb.  to 
the  square  inch,  this  great  volume  of  water  strikes  the 
buckets  of  the  wheel,  transmits  its  energy,    and    falls 


as  quietly  as  if  poured  from  a  basin.  This  water-wheel 
makes  900  revolutions  per  minute,  is  regulated  by  a 
speed  governor  from  Boston,  and  a  meter  from  Pro- 
vidence regulates  the  flow.  There  are  a  3,000  h.p. 
gas  engine  from  Seraing,  Belgium  ;  an  8,000  h.p.  steam 
turbine  from  New  York  ;  and  a  5,000  h.p.  steam 
turbine  from  Pittsburg,  Pa.  In  the  Machinery  Palace, 
near  the  western  end,  are  also  four  3,000  h.p.  recipro- 
cating steam  engines,  and  three  80  h.p.  exciter  sets. 

Such  a  line  of  prime  movers  has  never  before  been 
brought  together,  yet  this  is  but  one  of  the  three  lines 
installed  in  the  western  half  of  Machinery  Palace.  The 
line  of  the  north  consists  of  steam  engines  largely  of 
European  build,  and  drawn  from  the  greatest  works  in 
England,  France,  Germany,  and  Sweden.  The  line 
to  the  south,  for  the  main  part,  is  made  up  of  gas  and 
oil  engines — the  products  of  the  great  machine  shops 
of  the  w^orld.  All  types,  speeds,  and  sizes  are  shown, 
from  the  httle  ^  h.p.  gas  engine  for  domestic  use,  to 
the  great  8.000  h.p.  steam  turbine  for  the  operation 
of  Ughting  plants  and  trolley  railroads. 

The  Belgian  gas  engine  is  a  wonderful  achievement. 
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No  one  has  ever  seen  a  jjas  cn^nne  of  anything  like 
3,(X)0  h.p.  The  same  builders  exhibited  a  gas  engine 
of  (XK)  h.p.  at  the  Paris  Kxhibition  of  igoo,  which 
excited  more  interest  and  comment  than  any  other 
individual  item  at  tlie  I'air.  Here  we  have  one  with 
five  times  the  capacity  of  the  Paris  engine.  Its  fly- 
wheel weighs  34  tons,  has  a  diameter  of  j<S  ft.,  and  its 
rim  travels  at  the  rate  of  nearly  a  mile  and  three- 
<juarters  per  minute.  .\  medium-sized  horse  can  be 
driven  through  its  cylinders,  and  its  two  })istons  each 
travel  lO  ft.  at  every  complete  stroke,  making  loo 
strokes  j)er  minute  each.  Alxnit  30  tons  of  coal  per 
day  are  consumed  in  the  generation  of  the  gas  to  operate 
it.  The  gas  engines  exhibited  at  the  Chicago  ]Lx- 
lX)sition  were  mere  toys  compared  to  this  engine. 

One  hundreil  feet  to  the  west  of  Machinery  Palace 
is  found  the  Steam.  Gas  and  Fuels  Building,  which 
covers  an  area  of  loo.oco  square  feet,  and  is  a  model 


fireproof  structure.  Here  are  mammoth  hopp>ers  for 
storing  the  4,000  tons  reserve  supply  of  coal,  and  one 
can  see  the  mechanical  means  for  automatically  con- 
veying this  coal  from  the  cars  to  the  bunkers,  and  from 
the  bunkers  to  the  furnaces  and  gas  plants.  The  total 
length  of  the  automatic  conveyor  lines  is  alx)ut  three- 
«|uarters  of  a  mile.  The  daily  consumption  of  coal 
exceeds  4c o  tons.  Here  are  found  mammoth  marine 
boilers  from  Germany  ami  France,  of  the  types  used 
in  the  battleships  of  those  countries.  Gas  producers 
to  supply  gas  for  the  operation  of  the  engines  in  the 
Machinery  Hall  are  in  this  building,  and  there  are 
various  types  of  mechanical  stokers,  forced  drafts 
a[)})aratus,  water  puritiers,  and  other  appliances 
germane    to    steam    generation. 

In  its  entirety,  the  power  plant  of  the  Exposition 
exemplifies  and  demonstrates  the  most  modem  practice 
as  it  obtains  in  the  United  States  and  in  Europe. 


PALACE    OV    M.VCHIXKRY    AT    THE    WORLD'S    FAIR,   ST.    LOlIS. 
It  occupic-  an  area  d'  525  il.  by  i.ooo  ft.  and  contains  thefo^ooo-h.p.  plant  of  the  Exhibition. 


BENJAMIX    TAYLOR,    F.K.G.S. 

In  the  previous  article  the  early  history  of  the  Cunnrd  Company  was  related.  The  author  now 
records  the  unsuccessful  attempts  which  have  been  mide  fr.>iTi  tine  to  time  by  various  competitors 
to  secure  supremacy  on  the  Atlantic,  and  deals  with  the  most  recent  developments  of  the 
Company. — Ed. 


II. 


HE  formation  of  an  American 
Combine,  competing  f.)r  the 
Transatlantic  traffic,  recalls 
the  efforts  which  the  Anii^ri- 
cans  made  in  past  years  to 
secure  a  share  of  this  trade. 
The  Cunard  Comp^.ny  were, 
of  course,  the  lirst  to  estab- 
lish a  regular  service  of 
mail  steamers  between  the 
Eastern  and  the  Western 
hemispheres.  This  was,  as 
we  have  seen,  in  1S40.  but 
although  they  long  enjoyed 
a  practical  monopoly,  they 

were    always    exposed     to     occasional     com]>etition. 

There  were  "  tramps  "  in  those  days,  as  in  these. 

THE    FIRST    ORGANISED    OPPOSITION. 

The  first  organised  opposition,  however,  was  of  .Xmeri- 
can  origin — the  Ocean  Steam  Navigation  Company, 
formed  in  the  United  States  in  1847.  This  Com|>anv 
had  two  steamers  built — the  Waslihiiiiou  «ind  the 
Hermann — and  they  contracted  with  the  U.S. 
Government  to  carry  the  mails  twice  a  mf)nth 
l>etween  New  York  and  Bremen  in  return  for 
a  payment  of  /40.OUO  a  year.  The  steamers 
were  to  call  at  Southampton  on  both  runs,  and 
the  contract  was  worked  out  for  a  year,  but  v.'as 
never  renewed.  The  Washimiton  was  the  first  to  run, 
and  she  left  New  York  in  June,  1847,  J^^r  Southampton, 
on  the  same  day  that  the  Cunard  steamer.  IhHanviu, 
left  for  Liverpool.  The  Cunarder  came  in  two  days 
ahead  of  the  American.  The  Washiu^lmi  was  of 
1,750  tons  measurement,  and  2,oo<')  horse-power,  and 
this  is  what  a  Times'  reporter  of  the  day  (June.  1847) 
said  about  her,  as  he  described  her  appearance  in  tlu- 
Solent  :  "  In  point  of  size  she  looked  like  an  elongated 
ihree-decker.  with  only  one  streak  round  her;  but 
about  as  ugly  a  specimen  of  steamship-buiKling  as  ever 
went  through  this  anchorage.  She  did  not  appear 
to  make  much  use  of  her  j.o^k)  horse-p.)wer  either,  but 
seemed  rather  to  roll  altmg  than  steam  through  the 
water.     She   excited   considerable  curiosity,   although 


her  performance,  as  compared  with  the  Britannia, 
had  evidently  taken  the  edge  off  the  feeling  with  which 
the  vessel  would  have  been  viewed  had  a  different 
result  been  obtained  in  her  favour." 

This  Ocean  Steam  Navigation  Company  is  said  to 
have  been  the  first  case  in  which  national  funds  in 
America  were  api^lied  to  the  supj);>rt  of  private  enter- 
prise. Congress  did  not  very  readily  grant  the  subsidy, 
and  was  only  induced  to  give  it  as  a  helping  towards  the 
formation  of  a  reserve  marine  f«^rce,  which,  in  case  of 
need,  would  be  available  for  the  protection  of  American 
rights.  In  tlie  early  contracts  between  the  British 
Government  and  the  Cunard  Company  for  the  con- 
veyance of  mails  between  New  York  and  the  Bermudas, 
there  was  a  provision  that  the  steamers  should  carry 
one  or  two  cighteen-pounrlers.  The  Washington 
and  Ht'rnunin  were  the  wrong  type  of  vessel.  Their 
competition  was  not  a  success,  and  when  the  contract 
was  up  they  were  laid  aside. 

OTHER    RIVAL8-THE    GUION     LINE. 

About  this  time  a  new  oppositif)n  to  the  Cunard 
Company  was  the  germ  of  the  (luion  Uine.  The  Black 
Ball  TJne  of  sailing  ])ackets  between  Liverpool  and 
New  York  was  one  of  the  most  famous  of  its  day  and 
generation,  and  the  managing  owners  of  the  Black 
Ball  Line  were  C.  H.  Marsliall  and  Co.  The  owners  of 
these  clippers  were  anu^ng  the  first  to  recognise  that 
their  days  were  numbered,  and  that  steam  would  rule 
the  waves  in  future  years.  About  the  year  1847, 
C.  H.  Marshall  and  Co.  had  a  steamer  called  the  United 
States  built,  to  carry  the  Black  Ball  flag,  and  to  secure 
some  of  the  sweets  (A  the  Atlantic  steamer  traffic  for 
their  own  line.  She  did  not  pay.  and  was  soon  taken 
off  the  service,  but  the  Black  Ball  fleet  was  eventually 
united  with  the  sailing  lleet  of  Mr.  S.  B.  (iuion,  who, 
about  i8^>'').  began  to  organise  the  regular  service  of 
steamers  known  as  the  Guion  Line. 

THE    NEW    YORK    AND    HAVRE    STEAM     NAVIQATIO 
COMPANY, 

The  next  rival  of  the  Cunard  Company  was  the  New 
York  and  Havre  Steam  Navigation  Company,  which 
also  was  a  concern  subsidised   bv  the  United  States 
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Government.  Thi>  Company  undertook  a  contract  for 
fortnightly  mails  between  New  York,  Southampton, 
and  Havre  for  a  subsidy  of  ;^30,ooo  per  annum,  but 
they  began  badly.  Their  first  two  steamers  were 
wrecked,  and  two  steamers  they  chartered,  until 
new  ones  could  be  built,  proved  a  loss.  Finally,  they 
got  the  Fulton  and  the  Arago  cm  to  the  run,  but  by  this 
time  the  Collins  Line  was  in  full  s»vina;.  and  the  New 
York  and  Havre  Company  disappeared. 

The  Americans  were  chagrineil  to  see  their  supremacy 
on  the  Atlantic  passing  away,  and  the  conveyance  of 
mails  and  passengers  becoming  the  monopoly  (^f  an 
Iinglish  company — or  rather  a  Scotch  c  )m})any,  for 
what  capital  was  in  the  Cunard  Line  was  mainly 
Scottish.  North  American  clippers  were  of  no  avail 
against  steamers,  and  steamers  could  not  be  run  with 
profit  without  Government  subventions.  This,  at  any 
rate,  was  the  belief  then,  although  the  very  success  of 
the  Cunard  Company — at  that  time  earning  something 
like  £y  103.  per  ton  freight  on  the  goods  carried  by 
their  steamers — proved  the  contrary.  Moreover,  the 
national  pride  of  Brother  Jonathan  was  aroused.  He 
did  not  like  the  idea — apart  altogether  from  profit — 
of  his  oversea,  and  even  coast-mail,  traffic  being  mono]>o- 
lised  by  the  Britisher. 

THE    COLLINS    LINE. 

While  the  Cunard  Company  were  expanding,  Ameri- 
can steamers  were  being  launched  in  abundance  on 
American  rivers  and  lakes,  and  it  was  natural  that  a 
determined  effort  should  be  made  to  share  the  spoils 
of  the  Cunard  Company,  if  not  tt)  run  them  off  the 
face  of  the  waters.  The  man  for  the  occasion  appeared 
in  Mr.  E.  K.  Collins,  of  New  York,  who  had  from 
boyhood  been  engaged  in  cimnection  with  cli])pcrs 
between  that  port  and  Liverpool.  Mr.  Collins  saw 
all  the  profit  disappearing  in  his  packet  business,  and 
set  to  work  to  organise  the  Collins  Line  of  steamers  to 
replace  the  Collins  Line  of  sailing  packets.  He  had  to 
tjecure  the  support  of  a  number  of  American  capitalists, 
iind  they  were  not  disposed  to  move  without  promise 
of  Government  aid.  The  Government  were  willing 
enough  to  treat,  and  Congress  was  already  committed 
to  the  principle  of  subsidies.  The  bargain  was  in 
fine  made  that  Mr.  Collins  should  provide  five  iirst- 
class  steamers,  sufficient  for  a  service  of  twenty  voyages 
per  annum,  and  that  he  should  receive  19.250  dollars, 
or  £$,S$o,  per  voyage,  from  the  Ciovernment.  These 
were  better  terms  than  the  Cunard  Company  started 
with — ;i55,ooo  per  annum  for  a  fortnightly  service  with 
three  steamers.  The  Cunard  subsidy  was  afterwards  in- 
creased to  ;^70,ooo  for  four  steamers,  but  there  were 
certain  stringent  conditions  as  to  sailing  dates,  the 
carrying  of  Naval  officers,  etc..  which  were  very  irk- 
some. On  securing  the  C^overnment  contract,  Mr. 
Collins  and  his  partners  set  to  work  to  build  four 
wooden  steami?rs  of  3,000  tons  each,  an  1  800 
horse-power,  steamers  nearly  three  times  the  tonnage 
and  twice  the  horse-power  of  the  first  four  Ciinarders. 
They  were  strongly  built  of  oak,  planked  with  pitch 
pine,  strengthened  with  iron  bands  and  fitted  with 
all  the  latest  improvements  of  their  day.  There  is  no 
doubt  the  Arctic,  Baltic,  Atlantic  and  Paci/ir  were  very 
superior  vessels,  remarkable  not  less  for  the  beauty  of 
their  models  than  for  the  excellence  of  their  con- 
struction, which  cost  700,000  dollars  each.  Their 
dimensions  were  :  Length  of  keel,  zy^  ft.  ;  length  of 
main  deck,  282  ft.  ;  depth  from  main  deck.  24  ft.  ; 
breadth  of  beam,  45  ft.  ;  launching  draught  aft. 
10  ft.  ;  area  of  loadline,  c),^Cy~)'io  s:piare  feet  ;  weight 
of  hull,  1,525  tons;  weight  of  spars  and  rigging.  34 
t(ms  ;  ordinary  loadline,  20  ft.  aft  and  ic^V  ft.  forward. 
They  had  each  three  masts,  three   decks  and  an  orlop 


deck,  and  rounded  sterns.  The  hulls  were  built  by 
W.  H.  Brown  and  Co.,  of  New  York,  and  the 
engines  and  boilers  were  designed  by  Mr.  Sewell  and 
Mr.  Faron,  chief  engineers  of  the  U.S.  Navy.  As  spsecl 
in  excess  of  the  Cunarders  was  required,  cylinders  of 
95  in.  diameter  and  9  ft.  stroke  were  designed — the 
Britanuia's  cylinder  being  only  72V  in.,  with  a  6  ft.  10  in. 
stroke.  The  Collins'  engines  were  on  the  side-lever 
principle,  with  cast-iron  beams  and  wrought-iron 
cjlunms  and  braces.  The  boilers  were  peculiar,  and 
were  the  invention  of  Mr.  Faron.  The  furnaces  were 
constructed  for  bituminous  coal,  but  after  a  while 
anthracite  was  used  on  the  eastward  runs.  The 
diameter  of  the  side-wheels  was  about  the  same  in 
each  of  the  four  boats — viz.,  35  ft.,  35  ft.,  i^\  ft. 
and  36  ft.  respectively. 

LAVISH     EXPENDITURE    ON    SPEED,   COMFORT,   AND 
ELEGANCE. 

The  Arctic,  the  first  of  the  Collins'  fieet,  made  the 
following  average  record  with  her  engines  :  Pressure. 
169  lb.  ;  revolutions,  15-8  per  minute  ;  consumption 
of  coal  (anthracite),  83  tons  per  day  ;  average  speed, 
316  knots  per  day.  Her  maximum  record  was  : 
Pressure,  17-5  lb.  ;  revolutions,  167  per  minute ; 
consumptirm,  ^7  tons  ;  speed,  320  knots  per  day.  The 
Asia,  of  the  Cunard  line,  consumed  76  tons  of  coal  on  a 
run  of  303  knots  per  day.  The  Pacific  was  the  most 
j)opular  of  the  Collins'  fleet,  because  her  great  height 
above  water,  straight  bows,  and  clear  upper  deck, 
made  her  more  roomy  and  comfortable  for  passengers. 
The  Collins  Company  aimed  not  only  at  speed — on 
which,  indeed,  the  T.S.  (»overnment  subsidy  depended 
—  but  also  at  surpassing  in  comfort  and  elegance  all 
provisions  hitherto  made  for  ocean  passengers. 

These  were  the  first  steamers  to  provide  smoking 
rooms.  They  also  provided  dining  saloons,  in  addition 
to  the  general  saloons  hitherto  thought  su!hcient — 
apartments  of  60  ft.  by  20  ft.,  gorgeously  upholstered 
and  fitted  with  ornamental  woods.  With  them  began 
the  era  of  Turkey  carp?ts,  marble-topped  tables, 
gilded  mirrors,  painted  panels,  and  costly  lounges. 
They  also  inaugurated  the  barber's  shop,  that  permanent 
and  indispensable  institution  now  in  all  well-appointed 
ocean  liners.  Naturally,  therefore,  the  Collins'  steamers 
excited  a  great  deal  of  interest,  even  before  the  exciting 
series  of  races  with  the  Cunarders  had  fairly  b^gun. 

But  they  cost  much  more  money  than  was  anticipated 
when  the  enterj)rise  was  started.  Fxpenditure  on 
hull,  machinery,  au'l  ecjuipment  was  lavish,  and  long 
before  the  fleet  of  four  was  completed  the  company 
had  practically  exhausted  their  capital,  and  had  to 
a])ply  to  (lovcrnment  for  an  advance  in  anticipation 
ol  the  subsidy.  The  company  were  relieved  from  the 
obligation  to  furnish  a  fifth  steamer  on  guaranteeing  a 
higher  rate  of  speed  than  that  at  first  stipulated  for 
the  four.  There  were  to  be  twenty-six  sailings  per 
annum,  and  the  subsidy  was  raised  to  33.000  dollars 
per  voyage.  This  made  a  total  subvention  of  858,000 
dollars,  or  /i7i.<)00  per  annum.  But  the  probable 
effect  of  the  enlarged  competition  on  traffic  was  not 
kept  in  view,  and  one  very  pn)nounced  effect  was,  that 
whereas  the  Cunard  Company  had  been  receiving 
ij  I  OS.  per  ton  freight,  soon  after  the  Collins'  steamers 
started  the  rate  fell  to  £4  per  ton. 

The  Collins  Comj^any  claimed,  and  with  some  justice, 
that  they  cut  off  a  day  and  a  half  in  the  voyage  between 
New  York  and  Liverpool.  But  the  tremendous 
exertion  cost  them  a  million  d(>llars  per  annum,  which 
was  not  recouped  by  the  stream  of  passengers  they 
attracted  from  the  Cunard  boats — and  in  1852  they 
really  carried  about  one-half  more  than  did  the  Cunard. 
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From  1850  to  1852  the  Collins  Line  had  the  pull,  but 
in  1852  the  Cunard  Company  brought  out  the  Persia, 
the  largest  and  most  powerful  vessel  as  yet  placed  or^ 
the  Atlantic,  and  two  or  three  years  later  another 
steamer,  with  which  they  completed  the  conquest  of  the 
Collins  Line. 

MISFORTUNES    OF    THE    COLLINS    COMPANY. 

It  was  not  only  competition  which  upset  the  Collins 
Company.  Misfortune  dogged  their  steps  otherwise. 
The  first  crushing  blow  to  the  struggling  undertaking 
was  the  loss  of  the  Arctic— one  of  the  first  and  saddest 
of  the  catastrophes  of  the  .\tlantic  steam  passenger 
trade.  The  Arctic  left  Liverpool  for  New  York  on 
September  21st,  1854,  with  150  lirst-class  passengers, 
83  second-class,  and  a  crew  of  135  men — say  368  souls, 
all  told.  Six  days  later  she  was  sixty  miles  ofY  Cape 
Race.  In  a  fog  she  collided  with  the  French  steamer 
l>5/rt,  bound  from  Havre,  with  147  passengers  and  a 
crew  of  fifty.  At  first  the  J'esta  seemed  to  have  had  the 
worst  of  it.  Some  of  her  people  scrambled  on  board 
the  Arctic  before  she  sheered  off,  others  rushed  to  the 
boats,  which,  in  the  hurry,  were  swamped  with  all  on 
lx)ard  of  them.  Those  who  remained  on  the  Vesta 
were  saved,  for  she  reached  St.  John's.  The  Arctic  was 
badly  hit  somewhere  below  the  water-line,  and  the 
water  was  making  its  way  to  the  engine-room.  She 
was  at  once  headed  round  for  Cape  Race,  but  before 
she  could  make  land  the  water  reached  the  fires,  and 
the  ship  went  down.  Of  the  boats  which  were  hastily 
launched,  only  two  were  ever  heard  of  again,  and  these 
succeeded  in  reaching  the  shore  with  fourteen  of  the 
passengers  and  thirty  of  the  crew,  including  the  captain 
and  two  officers  who  stuck  by  the  ship  to  the  last. 
Among  those  who  went  down  with  the  Arctic  were  the 
wife,  son  and  daughter  of  Mr.  Collins,  and  numbers  of 
persons  of  eminence  in  commerce  and  society  on  both 
sides  of  the  Atlantic.  The  catastro])he  caused  a  sort 
of  check  to  the  boom  in  ocean  travel,  and  started 
a  brisk  discussion  on  the  dangers  of  speed,  the 
risks  of  cross-sea  traffic,  the  build  of  steamers,  and 
so  on. 

The  excitement  had  barely  died  down,  when  a  second 
terrible  disaster  befell  the  Collins  Line,  and  gave  a 
further  fright  to  passengers.  This  time  it  was  the 
Pacific,  the  ])ioneer  and  the  most  popular  member  of 
the  Collins'  fleet,  although  the  Arctic  was  the  fastest, 
and  was  esteemed  the  finest  of  the  sisterhood.  And 
the  second  catastrophe  occurred  within  a  year  of  the 
loss  of  the  Arctic.  The  Arctic  was  lost  in  September, 
1854.  On  June  23rd,  1855,  the  J*acific  left  on 
the  same  voyage — from  Liverpool  to  New  York — 
and  was  never  heard  of  again.  Her  complement  of 
pa.ssengers  was  much  smaller  than  that  of  her  unfortu- 
nate sister  ship,  viz.,  twenty-five  first-class,  and  twenty 
second-class,  with  officers  and  crew  numbering  141 
besides — in  all,  186  souls.  She  had  the  mails,  and 
her  cargo  was  insured  for  ^^500,000,  but  was  doubtless 
worth  a  great  deal  more.  How  the  Pacific  was  lost 
was  never  revealed.  Not  a  soul  was  saved,  and  not  a 
vestige  of  her  was  ever  cast  upon  the  bosom  of  the 
waters,  or  ujxm  any  lonely  shore. 

The  loss  of  these  two  shij)s  was  a  terrible  blow  to 
the  Collins  Company,  but  they  set  to  work  to  raise 
more  money  in  order  to  build  two  new  steamers,  to 
excel  in  size  and  speed  and  everything,  not  only  the 
four  first,  but  also  the  Cunard's  Arabia.  The  Adriatic 
was  the  only  one  of  the  new  additions  which  made 
any  record.  This  new  competition  began  in  1856, 
but  it  only  lasted  for  two  years.  The  Collins  Company 
were  running  at  a  ruinous  loss,  and  in  1858  the  funds 
gave  out.     There  was  a  strong  effort  to  reconstruct  the 


company  with  fresh  capital,  but  a  dead  set  against 
subsidies  was  made,  and  Congress  refused  to  grant  a 
renewal  of  them. 

The  collapse  of  the  Collins  Company  removed 
American  competition  for  the  time  being,  but  did  not 
leave  the  ocean  to  the  monopoly  of  the  Cunard.  Ameri- 
can steamers  of  the  Vanderbilt  Line  continued  to  run 
between  New  York  and  Havre,  with  varying  success,. 
until  1868. 

THE     INMAN     LINE. 

The  fall  of  the  Collins  Line  was  the  signal  for  the 
rise  of  the  Inman  Line.  For  some  years  the  Liverxxx>l, 
New  York  and  Philadelphia  Steamship  Company, 
started  by  Mr.  William  Inman,  had  l>een  running 
regularly  between  Philadelphia  and  Liverpool,  but  so 
long  as  the  Collins  and  Cunard  boats  were  racing  each 
other  for  the  New  York  tralfic.  the  Inman  boats  did  not 
interfere  in  that,  and  carefully  .'.voided  New  York — 
at  least,  until  the  year  1857.  which  was  just  prior  to 
the  break  up  of  the  Collins  Line.  When  that  concern 
was  fairly  out  of  the  way,  Mr.  Inman  took  up  their 
sailing  dates  and  sent  his  steamers  regularly  l>etween 
New  York  and  Liverpool,  as  well  as  between  Phila- 
delphia and  Liverpool.  The  death  of  the  Collins  Line 
was  thus  the  new  birth  of  the  Inman,  and  the  Inman 
Company  were  the  first  to  put  on  iron  screw  steamers 
for  the  Transatlantic  traffic.  To  Mr.  Inman 
belongs  the  credit  of  discovering  that  the  propeller 
was  the  most  suitable  form  of  steamer  for  ocean 
service. 

Mr.  George  Burns  was  created  a  baronet  by  the  late 
Queen  Victoria  in  1889.  He  was  then  an  old  man, 
retired  from  business,  and  he  lived  only  till  1 890.  Then 
he  was  succeeded  by  his  son  John,  who  was  created 
first  Lord  Inverclyde  in  1897,  and  died  in  1901.  It 
was  he  who  organised  the  transfer  of  the  business  of  the 
old  Burns  an<l  Maclver  firms  to  the  Cunard  Steamship 
Company.  Ltd.,  which  was  registered  in  1878  with  a 
capital  of  ;^2, 000,000,  in  shares  of  ^20  each,  of  which 
60,000  are  fully  paid  and  40,000  have  /lo  paid  on 
them.  The  first  Lord  Inverclyde  was  the  first  chairman 
of  this  company.  His  eldest  son,  the  present  Lord 
Inverclyde,  is  the  second  chairman,  and  it  is  he  who 
has  organised  the  recent  new  departure  of  the  company. 

THE    CUNARD    AND    THE    QOVERNMENT. 

The  acquisition  by  an  American  Combine  under  Mr.  J. 
Pierpont  Morgan  of  a  number  of  British  lines  of  steamers 
on  the  Atlantic  led  to  negotiations  between  the  Govern  - 
ment  and  the  Cunard  Company,  which  resulted  in  an 
agreement  intimated  in  a  circular  by  Lord  Inverclyde 
to  the  shareholders  in  the  following  terms :  "  I 
have  now  the  honour  to  inform  you  that  I  have  con- 
cluded negotiations  with  His  Majesty's  Government, 
on  behalf'  of  the  Cunard  Company.  The  following 
are  the  i>rincipal  terms  of  the  arrangement  : — 

"  I.  Ihe  Cunard  Company  are  to  build  two  large 
steamers  for  the  Atlantic  trade  of  high  speed. 

*'  2.  Ihe  agreement  is  to  remain  in  force  for  twenty 
years  from  the  completion  of  the  second  of  these 
vessels. 

*'  3.  Ihe  Cunard  Company  pledges  itself,  until  the 
expiry  of  the  agreement,  to  remain  a  purely  British 
undertaking,  and  that  under  no  circumstances  shall 
the  management  of  the  company  be  in  the  hands  of, 
or  the  shares  or  the  vessels  of  the  company  held  by, 
other  than  British  subjects. 

' '  4.  During  the  currency  of  the  agreement  the  Cunard 
Company  is  to  hold  at  the  disposal  of  the  Government 
the  whole  of  its  fleet,  including  the  two  new  vessels 
and  all  other  vessels  as  built,  the  Government  being  at 
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i.iji-ny  Vi  tli.'irur  «»r  [iiirL!ia.->e  all  or  any  such  vcscls 
it  I  ii^Ttt-  i  ratc-i. 

"  =.  1  In-  (  iiiKinl  Company  alho  luvlcrtakes  not  to 
i;ii(lnly  Thi-.i-  ir'-i^hi-.,  or  to  nivL'  any  i»rr.-f«.*rcntial  rates 
lo  for'i^fp'.r-. 

"  ^>.  'l\.*-  (»overnni'.Mit  are  to  U.-nrl  tli'.'  n]'.»ney  for  th'^ 
(on-triKtion  ol  the  two  new  vcr.^vl>.  cliar^iin;;  interei-l 
at  J  J  JK.T  tent,  |)'.-r  annum.  'lli<*  security  lor  the  loan 
la  to  'le  a  tlr^»t  charge  on  the  two  new  vessels,  the 
jjre^ent  Heet,  and  the  ^^eneral  a>sets  oi  the  Cunanl 
(ompany. 

'■  r.  The  Cunanl  Com  pan  v  i«i  to  repay  tn«-  loan  by 
annual  j/aymenls  exten<iin«i  over  twenty  years. 

"  ."'.  From  the  time  the  m-w  v<.*ss«-ls  commence  to 
run  the  CJovernment  are  to  j-ay  the  (Cunanl  ("oniijany 
a  I  lh«:  r.'ite  of  on»-  hundre*!  an<i  lilty  thousand  pr^unds 
(/ifo.oiKj)  per  annum,  in«>tead  of  the  present  .\dmiralty 
sulivmtion. 

"  A  meetinj<  of  the  shareholders  will  l>e  convened  as 
tK^on  as  pmcticahle  for  the  j)urj)<;se  of  obtaining  their 


apjtroval  Ut  such  alterations  in  the  articles  of  association 
as  will  lie  requirefl  to  enable  the  directors  to  enter  into 
a  formal  asreement  embrKlyini:  these  terms." 

.\ccfirdinK  to  the  sj>ecirications  issued  by  the  Cunanl 
Company  the  length  <ti  the  new  liners  is  to  he  750  ft., 
or  fifty  feet  longer  than  any  vessel  as  yet  afloat.  The 
beam  of  7O  ft.  is  one  f«»ot  greater  than  that  of  the 
lari^est  of  the  White  Star  Company,  and  compares 
with  72  ft.  in  the  Kai^tr  Wilhclm  11.,  68  ft.  in  the 
Oceanic,  and  67  ft.  in  the  Deutschland.  The  new 
Cunarders  will  be  of  l>etwtvn  js.ooo  and  30.000  tons 
flisplacement,  as  against  the  CtUic,  20,904;  Kaiser 
Wilhthu  II.,  2f).CKyj :  Ocianic,  17,274:  and  Deutsch- 
land.  i^t.yjz.  In  the  (ierman  vessels  the  highest  engine 
]X)wer  is  40.000,  enablinj^  them  to  steam  at  an  average 
speed  of  rather  over  21  knr)ts  an  hour.  The  Cunarders' 
Cdiupauid  and  Lucauia  have  engines  of  28.000  i.h.p. 
and  a  speed  of  22  knots.  The  new  Uners  will  probably 
have  enjiines  of  alnjut  58,fXK)  i.h.p.,  to  attain  a  speed 
of  24  to  2^  knf)ts. 

THE     NEW    SUBVENTION. 

Concerning  the  amcmnt  of  the  new  subven- 
tion, about  which  there  has  been  a  good  deal  of 
foolish  talk  on  Ijoth  sifles  of  the  Atlantic,  it 
will  be  well  to  (juote  from  the  rejK)rt  of  the 
Admiralty  Committee  appointed  to  inquire 
into  the  whole  subject  of  merchant  cruisers. 
They  say  :  **  VVe  have  impiired  carefully 
into  the  initial  cost  of  vessels  jwssessing  a 
spee<l  of  20  knots  and  up  to  26  knots,  and 
also  into  the  amount  of  annual  subsidy 
which  would  be  recjuired  by  a  commercial 
company  towarvls  making  good  the  loss 
which  would  be  sustained  in  peace  time 
by  running  such  vessels.  These  costs  may 
be  provided  either  by  (i)  the  Admiralty 
guaranteeing  a  sum  representing  the  lirst 
cost  of  each  ship,  thus  enabling  a  shijwwner 
to  raise  the  capital  at  3  per  cent.,  instead 
of  5  per  cent.,  which  lie  would  otherwise 
have  to  pay;  (2)  the  contribution  on  the 
part  of  the  Admiralty  of  a  lumpsum  towards 
the  first  cost  of  the  ship,  thereby  reducing 
the  outlay  on  the  part  of  the  shipowner ; 
(3)  an  annual  payment  extending  over  an 
agreed  period  of  years.  Adopting  the 
principle  of  an  annual  payment,  we  subjoin 
in  a  tabular  form  our  estimates  of  the  first 
cost  of  ships  having  a  speed  of  from  20  to 
26  knots,  and  of  the  subsidy  which  we  believe 
will  be  found  necessary  : — 


Avcr.ijie 

Ocean  Speed. 

Knots. 

First  cosf. 
Buildinj*,  Ac. 

Power, 
I.H.P. 

Annu.il 
SubsiUv. 

20 

350,000 

19,000 

0,000 

21 

400,000 

22,000 

1 9,500 

22 

470,000 

25.500 

40.500 

2}, 

575.000 

30.000 

67,50<.> 

-^4 

850.000 

40.000 

110.500 

2; 

1,000,000 

52,000 

I4Q.OOO 

2(1 

I,250,CHX) 

08.000 

204.000 

irrFK    rKOMTNADK,  "SAXOXIA. 


It  is  ]X)ssible  that  hcieafter  the  first 
cost  of  such  ships  and  their  running  cost 
may  bo  diminished  to  some  extent  by  in- 
ventions for  using  oil  fuel,  turbine  engine>. 
etc..  etc.  :  but  for  the  present  pur{X»se  these 
cannot  be  taken  into  consideration." 

The  subvention  ft^r  the  ■  two  new  Cunarders 
is.  therefore,  just  what  the  Committee 
estimated  would  be  necessary  to  recompense 
one  of  the  speed  specified. 


The  Story  of  the  Cunard  Company. 


407 


One  di!licult  point  to  decide  was,  whether  the  new 
vessels  should  be  propelled  by  two  or  three  screw 
propellers.  Two  propellers  would  require  four  engines 
— two  on  each  shaft,  as  in  the  case  of  the  40,000  i.h.p. 
sets  of  the  new  German  ship  Kaiser  Wilhelm  II.  There 
is  the  difficulty  of  transmitting  such  an  enormous 
power  through  two  shafts.  It  means  25,000  h.p.  for 
each,  and  although  the  Cunard  Company's  Vmbria 
and  litruria  have  single  screws  with  14,000  Xo 
i;,ooo  i.h.p.,  it  is  a  long  step  even  from  the 
(ierman  19,000  to  20,000  to  the  24,000  to  25,000  i.h.p. 
of  the  new  Cunarders.  In  the  (ierman  ship  the  shaft 
for  each  engine  is  226  terns.  The  six-throw  crank  is 
of  nickel  steel,  which  has  a  breaking  strain  of  38-41 
tons  per  square  inch,  with  an  ehmgation  of  21  per  cent., 
and  weighs  in  all  114  tons.  The  propeller  shaft  is  of 
crucible  steel.  The  ingot  for  it  weighed  eighty  tons, 
and  was  cast  with  the  contents  of  1,76s  steel  smelting 
crucibles,  the  operation  occupying  490  men  during 
thirty  minutes.  The  alternative  to  two  shafts  is 
three  screws,  each  with  its  own  engine,  which  would 
divide  up  the  power  to  about  17,000  i.h.p..  but  an 
arrangement  requiring  much  more*  engine  r(»(>m.  as 
three  engines  cannot  well  be  placed  in  the  width  of  the 
ship  along  with  auxiliary  gear.  A  special  commission  <>i' 
experts  appointed  by  the  Cunard  Company  have  just 
decided  that  the  turbine  should  be  adopted,  and  that  four 
shafts  and  four  sets  of  turbines  should  be  preferred  to 
three. 

THE    LATEST    CUNARDERS. 

There  has  l>«en  necessarily  a  good  deal  of  delay  in  ])lac- 
ing  the  contracts  for  these  two  mammoth  vessels,  con- 
cerning which  Lord  Inverclyde  said  in  1903  at  the  annual 
meeting  of  the  shareholders:  "These  steamers  will, 
of  their  kind,  be  the  biggest  thing  which  has  yet  been 
done  in  the  world,  and  we  have,  therefore,  desired 
to  give  the  utmost  care  and  ccmsideration  to  every 
jioint  before  we  definitely  place  the  order  with  any  one. 
It  has  not  been  time  wasted,  and  we  have  had  the 
benefit  of  the  advice  of  some  of  the  best  experts  in  the 
country  in  many  matters.  .Xs  you  will  very  well 
understand,  even  those  of  you  who  have  the  least 
acquaintance  with  these  matters,  there  is  a  vast  amount 
of  detail  which  requires  to  be  thought  out  in  connection 
with  these  steamers,  especially  as  I  can  safely  say 
that  no  shipbuilders  were  ])repared,  when  we  first 
went  to  them,  to  undertake  straight  away  the  building 


of  such  ships  as  we  recpiired.  The  best  dimensions 
for  the  ships,  their  internal  arrangements,  the  placing 
of  their  weights,  their  draft,  their  engine  power,  and 
many  other  details,  have  recpiired  the  greatest  thought 
and  care.  I  have  the  utmr)st  confidence  in  what  the 
result  will  be,  and  I  am  sure  that  time  given  now  in 
thinking  out  these  things  is  of  the  utmost  value  in  the 
long  run,  and  that  we  shall  feel  that  we  have  left  no 
stone  unturned  in  endeavouring  to  design  two  p>erfect 
ships,  which  will,  I  trust,  not  only  give  satisfactory 
results  to  our  shareholders,  but  will  be  such  ships  as 
both  the  company  and  the  country  will  be  proud 
to    own." 

"AN     ENTIRELY     BRITISH    COMPANY." 

And  to  preserve  the  Cunard  Company  as  an  entirely 
British  company  an  alteration  has  been  made  by 
resc)luti<^n  of  the  shareholders  in  the  articles  of  associa- 
tion. These  now  include  clauses  specifying  that  it  is 
to  be  regarded  as  the  cardinal  principle  of  the  company 
that  it  is  to  remain  under  British  control,  and  accord- 
ingly that  no  foreigner  shall  be  qualified  to  be  a  director 
or  principal  officer  of  the  company,  and  no  share  shall 
be  h*?ld  by  or  in  trust  for,  or  be  in  any  way  under  the 
ctmtrol  of  any  foreigner  or  foreign  corporation,  or 
anv  cor]>oration  under  foreign  control.  The  expression 
"  foreigner  "  is  to  mean  any  person  who  is  not  a 
British  subject,  and  "  foreign  corporation,"  any 
cori:M)ration  not  established  under  and  subject  to  the 
laws  of  some  part  of  His  Majesty's  Dominions,  and 
having  its  princij^al  place  of  business  in  those  Dominions. 
New  clauses  have  been  adopted  re(jviiring  a  declara- 
tion of  nationality  in  share  transfer  transactions,  and 
empowering  the  directors  to  enter  into  any  agreement 
with  the  Ciovernment  as  to  carrying  mails,  building 
vessels,  placing  the  fleet  at  the  disposal  of  the  Govern- 
ment, whether  by  sale,  hire,  or  otherwise,  with  power 
to  issue  to  any  nominee  of  the  Government  a  share  or 
shares  of  the  company,  carrying  such  voting  power 
as  the  directors  may  tliink  fit.  To  the  capital  of  the 
company  is  added  a  new  share  of  £20,  called  the 
"(Government  share,"  and  only  to  be  issued  to^a 
nominee  or  nominees  of  the  Government,  with  a 
controlling  vote  (mly  on  points  relating  to  national 
policy.  These  changes  are  the  outcome  of  the  agree- 
ment with  the  (iovernment  in  connection  with  the 
new  fast  steamers,  and  constitute  a  sort  of  unique 
alliance  between  the  State  and  a'commercial  company. 
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The  followin;^  abstracts  arc  from  a  very  complete  paper  on  high-speed  steels,  read  by  the  aiilhr.r 
before  the  Coventry  Engineerinji  Society.  Specimens  of  the  more  important  alloys  used  in  the 
manufacture  were  exhibited,  and  the  samples  of  work  produced  by  high-speed  >lcel  were  remark- 
able for  their  excellent  finish  and  accuracy.  For  the  accompanying  illustrations  we  are  indebted  to 
Sir  W.  (J.  Armstrong,  Whitworth,  and  Co.,  Ltd.-  Kr>. 


THE  development  of  high-speed  steel  <luring  the 
last  few  years  has  revolutionised  alike  the 
theories  and  treatment  of  tool  steel,  as  well  as  its 
uses  in  our  engineering  shops.  In  proof  of  this  it 
need  only  be  cc.nsidered  that  wc  have  the  paradoxical 
condition  that  whereas  it  was  formerly  necessary 
above  all  things  in  treating  self-hardening  steel,  that 
every  care  should  be  taken  not  to  over-heat  it,  that 
is  to  exceed  a  temperature  of  between  1,500  and  i.roo- 
F.,  otherwise  its  nature  and  cutting  ju)wer  would 
be  seriously  imj)aired,  now  it  is  tme  <^f  the  essential 
conditions  to  heat  up  the  high-s|)ee<l  stiel  verv  con- 
siderably above  these  lem])eratures  ;  in  fact  to  so 
high  a  temj)erature  as  j,j(k)  or  J. ^^00  h.,  that  is. 
a  temperature  which  would  ]>ractically  melt  j^ig  iron. 
This  is  a  truly  remarkable  jniradox,  and  forms 
one  of  the  most  striking  phenomena  in  the  recent 
history  of  steel  treatment. 

Partly  as  a  lesult  of  this  it  is  now  ]-o>^ible  with 
high-speed  steel  to  turn  and  machine  steel  at  a  rate 
up  to  400  It.  jier  minute,  and  also  to  drill  cast-iron 
at  25  in.  per  minute  I  These  are  indee<l  remarkable 
s])ccds  when  it  is  remembered  that  only  a  comparatively 
short  time  back  with  tlie  ordinary  crucible  steeli*  a 
cutting  speed  of  ,^0  ft.  to  50  It.  per  minute  was  more 
like  the  limit. 

RISE    AND    DEVELOPMENT   OF    HIGH-SPEED    8TEEL. 

It  is  to  Mr  ■^.-.^s.  'J  ay  lor  and  White,  of  America, 
that    the    credit    of    initiating    high-sj)eed    cutting    is 


due,  and  who,  sv)me  few  years  back,  showed  what  was 
then  considered  to  be  some  remarkable  cutting  speeds. 
It  will,  however,  not  be  denied  that  the  improvement 
and  development  beyond  their  ]>rocess  that  has  taken 
jilace  during  the  past  few  years  is  due  to  our  own 
country,  for  whereas  in  the  Taylor-White  ]>rocess 
their  steel  could  not  be  sent  out  in  bars,  but  only 
in  the  form  of  linisheil  tools  specially  treated  <m  the 
nose  only,  now  high-speed  steel,  manufactured  in 
this  country,  is  delivered  to  users  in  the  ordinary 
way,  and  further,  its  forging  and  treatment  is  absci- 
lutely  simple,  in  fact,  simpler,  and  is  accompanied 
by  less  risk  than  in  the  case  of  ordinary  tool  stc*el. 
The  English  manufacturer  is  even  exporting  high-speed 
steel  on  a  large  scale  to  America. 

In  forging,  annealing,  and  hardening  crucible  steels 
it  is  essential  that  the  most  suitable  temi)eratures 
should  be  found  for  all  of  these  processes,  and  then 
accurate  means  be  taken  to  ensure  such  temperatures 
being  actually  obtained  as  near  as  practically  j)ossible. 
This  can  only  be  eflected  by  the  skilfid  use  of  pyro- 
meters or  otiier  scientific  heat-recorders,  for  to  work 
on  the  old-fashioned  lines  of  judging  by  the  eye  is 
no  criterion  of  actual  temperature,  and  is  no  longer 
advisable.  It  is  now  known  that  every  composition 
of  steel  has  its  own  delinite  temperature  that  is  best 
suited  for  obtaining  from  it  the  most  satisfactory 
results,  and  the  nearer  this  can  be  worked  to  the  Ixjtter. 
any  deviation  Irom  the  correct  temperature,  up  or 
down,  involving  a  ct)rresponding  difference  in  the 
elHciency  of  the  steel. 
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8OMK   OP    THE    MYSTERIES   OP    STEEL 

On  the  question  of  heat-treatment  of  steel,  it  is 
indeed  remarkable  what  divergent  elTccts  different 
temperatures  of  heating  produce  on  its  molecular 
structure.  To  look  at  a  bar  of  steel  lying  on  the 
ground,  one  can  scarcely  believe  that  it  contains  as 
much  mystery  and  complexity  as  human  nature  itself. 
For  example,  a  bar,  if  it  be  heated  to  a  certain  d egret* 
of  temperature,  may  be  left  in  such  a  molecular  con- 
dition as  to  be  consitlered  useless  and  thrown  aside 
as  such.  Heated  up  a  httle  higher,  its  structure  is 
completely  altered,  the  bar  attains  a  good  condition, 
and  is  capable  of  standing  great  tenacity  and  ductility. 
Again,  if  we  take  another  bar  of  steel  of  certain  com- 
position, we  may  heat  it  to  a  certain  temperature 
when  its  molecular  structure  will  be  such  that  it  can 
be  cut  and  shaped  into  any  desired  form  ;  but  go  a 
step  further,  and  heat  this  bar  to  a  still  higher  tem- 
perature, and  raj)idly  cool  it,  its  molecular  condition 
has  again  changed.  The  bar  has  become  intensely 
hard,  and  is  capable  of  cutting  softer  steels — it  has, 
in  fact,  become  tool-steel.  If  the  steel  is  heated  to 
a  still  higher  temperature,  it  is  in  ordinary  j)hraseo- 
logy  termed  burnt,  and  if  you  then  rapidly  cool  it, 
the  steel  is  still  hard,  but  its  structure  becomes  granular. 
and  therefore  very  brittle.  Its  tough  nature  and 
cutting  powers  have  become  impaired  ;  in  lact, 
its  molecular  structure  is  ap.ain  changed. 

It  will  therefore  be  seen  how  impcjrtant  it  is 
in  heating  steel  all  respect  should  be  paid  to  tem- 
perature, in  order  to  get  out  of  it  all  its  inhert  ni 
qualities.  One  tan  imagine  a  bar  of  steel  saying 
to  those  about  to  treat  it.  "  Heat  me  i)roperly. 
and  1  will  serve  you  well  ;  but  heat  me  badlv, 
and  I  will  abandon  yon."  ij**:; 

It  has  been  stated  by  some  that  there  is  not 
much  advantage  in  its  use,  but  it  is  easy  to  prove 
very  greatly  to  the  contrary.  There  is  nothing 
like  facts  in  proof  of  statements,  and  the  author 
does  not  only  give  the  results  of  his  own  lirm. 
but  is  greatly  indebted  to  many  imj)ortant  engi- 
neering firms  all  over  the  country  using  "  A.W." 
high-speed  steel  for  much  information  as  to  actual 
daily  practice  now  existing  in  their  workshops. 

ECONOMY    OF    HIGH-SPEED    STfeEL. 

It  is  also  ]>rovod  beyond  doubt  that  it  is 
distinctly  economical  to  use  high  cutting  sj)ee(is, 
this  being  clearly  shown  in  the  conclusions  arrived 
at  by  the  Manchester  .Association  of  JCngineers 
as  a  result  of  an  exhaustive  series  of  tests  and 
trials  with  high-speetl  tool  steel.  These  trials 
extended  over  a  period  of  many  months  and  were 
carefully  carried  out  under  the  superintendence 
of  Dr.  Nicolson,  Professor  of  Kngineering  at  the 
Manchester  School  of  Technology,  together  with  a 
specially  api)ointed  committee]  and  the  tests 
were   of  a  very  complete  ant'    detailed  character. 

Briefly,  some  of  the  results  arrived  at  by  this 
committee  were  that  although  more  power  is 
naturally  required  to  take  o!t  metal  at  a  high 
speed  than  at  a  1<jw  speed,  the  increase  ui  that 
power  is  quite  out  of  ]>roportion  to  the  large 
extra  amount  of  work  done  by  the  high-speed 
cutting.  This,  one  would  say  is  an  important 
point  for  all  users  of  steel  to  bear  in  mind.  Of 
course,  it  cannot  now  be  denieil  that  machint^ 
tools  which  were  fully  equal  to  the  cutting  power 
of  the  old  kinds  of  tool  steels  are  now  cpiite 
unequal  to  the  capabilities  of  the  high-speed 
steel^not  in  driving  power  alone,  but  in  the  absence 
of  rigidity  and  general    strength  ol  working  parts 


for  obtaining  the  utmost  work  that  the  high-speed 
steel  is  capable  of  performing.  Purchasers  of  machine 
tools  will,  doubtless,  in  obtaining  new  designs,  note 
this,  so  that  machines  and  tool  steels  which  are  going 
to  be  used  in  them  should  be,  so  to  speak,  approxi- 
mately etjuated.  Want  of  j^ower  and  strength  is 
undojd)tedly  being  realised,  and  rapitl  strides  arc 
being  made  by  the  leading  tool  niakers  to  bring 
their  designs  into  line  with  the  ste:*l. 

PAAOTICAL  TESTS. 

A  proof  of  this  might  here  be  given  :  We  had  at  (nir 
works  an  ordinary  12  in.  lathe,  turning  armour-plate 
I>olts  of  from  4  in.  to  5  in.  diameter,  and  we  thought 
we  di<l  wonderfully  well  in  turning  them  at  a  cutting 
speed  of  80  ft.  per  minute.  We  found  the  tool  at 
the  end  of  the  day's  work  to  be  practically  as  gootl 
as  at  the  commencement,  and  this  caused  an  increase 
of  speeil  to  be  suggested. 

It  was  found,  however,  that  the  lathe  had  not 
sulticient  jKjwer  to  admit  of  any  increase  of  speed, 
and  yet  it  was  felt  bey<m(l  doubt  that  if  we  could 
only  get  the  recjuired  power  we  could  run  at  double 
the  cutting  speed. 

We  therefore  designed  a  special  lathe  with  an  in- 
creased width  of  belt  from  4  in.  to  jh  in.  wiilth  and 


^'O.  4.      VKRTICAL    MILLING    MACHINE    MY    MESSRS.  ALFRED 
HEKHERT,    LTD.,  COVENTRY, 

With  face  milling  culter  12  in.  diameter,  with  10  inserted 

teeth  of  "A.W."  steel.     Cutting  speed  75  ft.  per  minute  : 

depth   of   cut,   :;«   in.  ;    width,    11   in.;  feed,  75  in.  j-^er 

minute. 


TURXIXG  CONE   ITLLEYS   WITH    HIGH   SPEEU  STEEL. 

The  photo  was  taken  while  the  lathe  wa>  cuttin;i»  at  a  speed  of  120  ft.  per  minute. 


NEW    I.VTIIK    FOU   TURNING   ARMOIR    PLATE    HOLTS   WITH    "  A.W.      STEEL. 

Cw:  (la.\  wnik  is  shown,  e«»n^istin)L;  of  40  holts.     Ciitliiifi  speed,  152  ft.  per  minute  :   depth  of  cut,  'I  in.  ; 
;.-♦  I  i.ts  pc-r  inch.     Total   wci^^ht  of  metal  rcin<.)vcd,  2.4S0  lbs.,  only  one  tool   of  I  .{-square  inch  section 

bcintj  used. 
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an  increase  of  the  belt  velocity  of  400  ft.  per  minute. 
The  lathe  was  duly  put  to  work  and  we  immediately 
began  to  cut  at  a  speed  of  152  ft.  per  minute,  the  same 
depth  of  cut  and  feed  being  maintained  as  when 
we  were  cutting  at  80  ft.  per  minute,  whilst  the  tool, 
which  is  ij  in.  square  in  section,  lasts  from  seven  to 
eight  hours  without  reciuiring  to  be  re-ground.  So 
much  then  for  bringing  up  our  machines  to  the  limit 
of  power  of  the  steels. 

Another  excellent  example  of  high-speed  cuttipg  by 
this  steel  may  be  cited  :  Turning  oil-hardened  gun- 
metal  having  a  tensile  strength  of  40  to  45  tons  per 
square  inch,  the  cutting  speed  was  50  ft.  per  minute, 
eleven  cuts  per  inch,  whilst  the  depth  of  cuts  varies 


from 


to 


the   tool    cutting  nine  hours  without 


interruption. 

There  is  another  point  raised  by  some  users  of  high- 
speed steel,  and  that  is  as  to  its  having  been  found 
brittle.  This,  however,  is  not  the  case,  if  the  steel 
is  properly  hardened,  and  the  hardening  cc^ntinod 
to  the  cutting  area,  and  proper  support  be  given 
to  the  tools  when  fixed  in  the  machine. 

PRE88URE-RE8I8TINQ     POWERS. 

One  example  may  be  given  as  showing  the 
great  pressure-resisting  powers  of  high-speed 
steel.  An  "  A.W."  tool  i]  in.  square  section, 
cutting  a  steel  forging  at  2$  ft.  per  minute 
cutting  speed,  -,',,  in.  depth  of  cut,  with  a  feed  of 
j  in.  per  revolution,  and  removing  14^  lb.  of  metal 
per  minute,  855  lb.  per  hour,  withstood  easily 
the  very  great  pressure,  which  such  lieavy  cutting 
as  this  would  put  upon  it,  and  without  showing  any 
signs  of  weakness.  In  practice  for  heavy  cutting 
of  this  nature  a  tool  of  about  2  in.  scpiare 
section  would  be  used  ;  so  that  it  adds  further 
proof  when  looking  at  the  small  section  of  the 
tool  employed.  It  may  be  added  that  a  much 
higher  speed  than  25  ft.  per  minute  could  have 
been  done  if  the  lathe  had  had  sutficient  driving 
power. 

Another  example  of  the  resistance  of  high- 
speed steel  to  shock  is  shown  by  a  tool  of  i{  in. 
square  section  used  for  cutting  the  top  and  bottom 
faces  of  the  webs  of  a  large  three-throw  crank- 
shaft. The  tool  was  worked  for  forty  hours 
without  being  re-ground,  the  cutting  speed  l)eing 
40  ft.  per  minute,  depth  of  cut  ;  in.,  and  feed 
thirty-two  cuts  per  inch,  and,  of  course,  it  will 
be  understood  that  the  tool  was  not  cutting 
continuously,  but  the  web  was  coming  on  the 
tool  intermittently. 

HIGH-SPEED    STEEL    FOR     MILLING. 

A  subject  that  must  be  of  the  greatest  impr)r- 
tance  to  all  engineers  is  that  of  milling,  as  by 
the  use  of  this  method  of  working,  a  much 
greater  output  of  production  can  often  be  obtained. 
By  the  use  of  cutters  made  of  high-speed  steel 
still  greater  economies  are  effected,  for  not  only 
can  higher  cutting  speeds  be  used  than  when  using 
ordinary  carbon  steel  cutters,  but  the  cutters  made 
(rom  the  former  can  be  run  for  much  longer 
periods  without  being  ground,  and  as  the  grinding 
of  milling  and  similar  cutters  is  a  comparatively 
costly  operation,  a  further  economy  is  thus 
effected. 

In  support  of  these  statements,  a  few  results 
may  be  submitted  taken  from  the  daily  practice 
at  cur  works.  A  pair  of  straddle  mills  7  in. 
diameter,  and  ih  in.  wide,  made  of  "  .\.\V." 
steel    were    used  to   cut   a  J_     (^^^    inverted     Tee 


section)  section  from  bars  of  forged^ steel  7  ft.  3  in. 
in  length,  each  cutter  taking  a  cut  li  in.  deep, 
an  1  v'.j  in.  v.ide,  at  a  feed  of  ijin.  per  minute, 
the  cutting  fee.l  being  75-5  ft.  per  minute.  .\fter 
milling  eighteen  of  these  bars — a  total  length  of 
1305  line.il  feet,  and  cutting  continuously  for 
twenty- three  hours  and  removing  380  lb.  each,  the 
cutters  were  (}uite  uninjured  ;  also,  the  screw-threads 
on  the  armour-plate  l)olts  previously  referred  to 
are  milled  at  a  cutting  speed  of  330  ft.  per  minute, 
with  a  feed  of  i  5  in.  per  minute. 

HEATING,    HARDENING.    AND    TEMPERING    THE 
CUTTERS. 

With  regard  to  the  most  suitable  processes  for  the 
heating,  hardening,  and  tempering  of  cutters,  it 
is  advisable  to  first  lill  up  the  hole  and  machined 
])arts  which  it  is  recpiired  to  keep  to  size  for  fitting 
on  the  arbour  anil  keys,  with  comuKm  lireclay.  Then 
place  the  cutters  into  a  cold  mullle  furnace;  heat 
up   the  furnace  graduallv  to  a  red  heat  ;   thiMi  transfer 


A— 45    MINTTES'    CUrriN(i    WITH    AX    "A.W.'     TOOL. 

Cutting  speed,  150  It.    per   minute.      Depth  of  cut,  I'u  i>i-, 
"with  a  feed  of  i()  cuts  per  inch  of  iravcr.^e. 

B — RADIAL   ARM    DRILLING    MACIIIXK, 

With  feed  as  used  for  High-Speed    Twist  Drills  when 

drilling    cast    iron    at    25   in.    per   minute   with    ^   in. 

diameter  drills. 
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the  cutters  to  another  furnace  already  heated  to  a  very 
bright  yellow,  about  2,200"  F.,  and  allow  the  cutter 
to  remain  in  until  the  teeth  or  cuttinj^  edges  are  heated 
to  the  same  temperature  as  the  furnace.  I'lace  the 
cutters  under  the  air-14ast  until  tlie  temperature 
is  hnvered  just  below  visible  red,  that  is  i.ooo'  F. 
Kemove  cutter  from  tlie  blast  and  place  into  a  pan 
containing  tallow,  and  then  heat  uj)  the  pan  to  a 
tem])erature  ranging  from  500  to  U)  >  F.  Take 
out  and  allow  to  cool  gradually,  keeping  away  from 
cold  draughts. 

HIGH-SPEED    STEEL    FOR    TWIST    DRILLS. 

A  development  of  higli-speed  work,  which  was  not 
at  first  looked  for,  has  l)een  in  the  manufacture  and 
use  of  twist  drills.  Many  attempts  have  ])een  made 
to  produce  twist  drills  Irom  (  rdinary  seL-hardening 
steel  with  usually  very  indifferent  success.  Now, 
however,  twist  drills  made  of  high-speed  steel  are  a 
practical  success,  and  are  largely  in  use.  To  those 
who  are  not  ac(piainted  with  the  working  c)f  these 
drills,  the  results  obtained  from  them  will  be  in- 
teresting. 

An  "  A.W."  twist  drill  of  1  in.  diameter  working 
on  steel  })l:ites  of  2  in.  thickness  at  250  revolutions 
per  minute,  and  5  in.  feed  per  minute,  generally  drills 
150  holes  without  re-grinding. 

The  following  is  a  comparison  between  a  high- 
speed drill  and  an  ordinary  twist  drill.  DriUing  on 
gun  cradles  of  5  in.  thickness,  an  ordinary  American 
twist  drill  did  eight  holes  only  and  failed,  the  end 
being  completely  burnt  u]>,  whilst  an  *'  A.W."  drill 
did  124  holes  at  the  same  speeil  and  feed  without 
suffering  any  injury  whatever.  The  drills  were  2  in. 
diameter,  running  at  So  revolutions  per  minute,  and 
each  hole  was  drilled  in  six  minutes. 

The  high-speed  drills  are  e(pially  efficient  when  used 
on  cast-iron,  performing  two  to  three  times  the  work 
accomplished  by  ordinary  twist  drills,  as  for  instance  : 
At  the  works  of  Messrs.  .Vlfred  Herbert,  Ltd..  Coventry, 
an  ••  A.W."  twist  drill  of  i  in.  diameter  drilled  thirty 
holes  through  a  3  in.  cast-iron  block,  each  hole  being 
drilled  at  the  rate  of  7!  in.   feeil  jier  minute,  the  drill 


being    uninjured;    while   a   |  in.   tool  drilled  cast-iron 
at  25  in.  per  minute. 

FINISHING    QUALITIES    OF  THE    STEEL. 

The  finishing  qualities  of  high-speed  steel  have  also 
been  a  matter  of  some  contention,  but  there  is  abundant 
evidence  that  it  will  cut  at  high  speeds  and  yet  give  a 
splendid  finish  at  the  same  time.  In  support  of  this 
the  author  may  refer  to  a  visit  recently  paid  to  the 
works  of  the  'al)ove  company  (Messrs.  Herberts), 
the  finish  obtained  at  high  cutting  speeds  there  seen 
l>eing  a  revelation.  The  most  excellent  finish  possible 
is  obtained  by  them  in  their  very  ingeniously  designed 
machinery  and  when  taking  one  cut  only  ;  and  their 
system,  and  the  working  of  their  machinery  in  ccn- 
junction  with  high-speed  steel,  is  indeed  a  tribute  to 
the  development  of  thoroughly  up-to-date  engineerinvr 
and  rapid  production  of  work  bearing  a  high  standard 
of  accuracy. 

A    QUESTION    OF   NATIONAL    IMPORTANCE. 

It  cannot  be  denied  that  the  question  of  high-speed 
cutting  is  one  of  national  importance  to  our  country, 
for  if  we  are  to  remain  successful  and  retain  our 
j^osition  in  the  engineering  world,  we  must  not  only 
possess  the  best  and  most  modern  designs  of  machine 
tools,  but  we  must  also  produce  the  best  qualities* 
of  tool  steel  to  serve  them  to  their  utmost  producing 
capacities,  for  it  matters  not  how  excellent  the  one 
may  be  if  the  other  is  a  laggard  ;  the  one  must  be  the 
reciprocal  of  the  other  as  near  as  practically  possible. 
Speaking  for  high-speed  steel  we  must  feel  that  \\e 
are  only  in  the  early  stages  of  its  manufacture  ami 
use.  and  that  nothing  approaching  finality  has  been 
arrived  at.  W^hen  the  steel  maker  looks  at  the  innu- 
merable alloys  of  whose  behaviour  and  proportions 
when  mixed  with  steel  so  much  has  yet  to  be  learned, 
and  also  to  the  infinite  number  of  combinations 
and  percentages  of  those  alloys  with  steel,  and 
the  corresponding  varied  results  obtained,  it  is 
easily  seen  what  a  large  field  of  research  there  is  yet  to 
traverse. 


A  LUMINIUM,  the  most  recent  of  the  useful 
metals,  has  unquestionably  a  great  future 
before  it.  A  serious  drawback  in  its  application 
for  many  purposes,  however,  has  been  the 
difficulty  of  welding  it.  As  Mr. 
Sherard  Cowper-Coles  pointed  out 
in  a  paper  recently  contributed  to 
the  Faraday  Society,  soldered 
aluminium  joints  have  proved  un- 
satisfactory— they  will  not  stand 
the  test  of  time,  as  galvanic  action 
takes  place  between  the  aluminium 
and  the  solder,  which  of  neces- 
sity is  composed  of  metals  that 
are  electro-negative  to  aluminium 
in  a  voltaic  couple.  Another 
difficulty  experienced  is  the 
complete  removal  of  the  film  of 
oxide  from  the  surface  of  the 
aluminium  to  insure  the  pro{:)er 
adhesion  of  the  solder.  The 
most  serious  difficulty  encoun- 
tered when  welding  aluminium 
is  that  at  a  few  degrees  under  its 
melting  point  aluminium  passes 
into  a  mushy  or  brittle  state, 
and  being  a  very  good  conductor 
of  heat,  the  solder  rapidly  cools, 
and  freezes  before  flowing  suffi- 
ciently. 

Mr.  Cowper-Coles  has  invented 
a  process  for  welding  aluminium 
in  which  no  flux  or  solder  is 
used  and  which  does  not  necessi- 
tate the  hammering  of  the  joint 
when  in  the  semi-fluid  state. 

The  process  is  especially  suit- 
able for  wire  rods  and  tubes 
and  other  drawn  or  rolled  sections, 
and  consists  in  i:)lacing  the  parts 
to  be  welded  after  being  faced 


off  square,  in  a  machine  (fig.i)  fitted  with  clasping 
screws,  which  are  capable  of  moving  horizontally 
on  guide  > :  the  movement  of  the  clamping  screws 
is  controlled  bv  the  levers  D.     The  aluminium 


FIG     I.      COWPER-COLES    MACHINE    FOR    WKLDING    ALUMINUM. 


A.   Screen  ; 


B,  Aluminium   Rods  :    C.  Lamp  ;    D,  Levers  for 
pressure;  E,  Pump;     F,  Water     Reservoir. 


applying 


u»?> 
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main  mass  of  the  casting  a  and  the  vaporiser  attain  a 
black  heat  only,  the  piece  g  l)?comes  red-hot.  It 
fails,  however,  to  ignite  the  mixed  gases  which  pass 
through  it  on  the  out-stroke  of  the  engine,  because 
this  mixture  is  too  rich  to  fire.  On  the  compression 
stroke,  iKjwever.  tlu  gases  forced  back  through  the 
plug  become  richer  and  richer  in  oxygen  until  ignition 
finally  takes  place.  On  exhaust  none  of  the  wastj 
gases  are  discharge  I  through  the  igniter,  or  super- 
heater. On  light  loads  no  gases  pass  through  the 
igniter  or  into  the  vaporiser,  unless  there  is  to  be  an 
ex|  lr)sion  on  the  succeeding  out-stroke.  Both  plug 
and  vaporiser  therefore  maintain  their  temperature, 
and  the  engine  is  not  brought  to  a  stop  through  unin- 
tentional missed  ignitions. 

The  funnel  shown  above  the  oil-inlet  is  use, I  in 
jtarting  the  engine.  It  provides  a  means  by  which 
the  oil-]  i])e   i)  can   be  filled.      This    oil    is  prevented 


from  passing  into  the  tank  in  the  engine-bed  by  the 
non-return  valve  h. 

The  following  parts  which  exist  in  oth^r  oil  engines 
have  been  completely  done  away  with :  Constant 
burning  lamp,  ignition  tube,  timin-ij  valve,  overhead 
gravity  feed,  oil  pump,  air  pump,  oil  measure  and  air 
blast  for  starting.  The  advantages  of  an  engine  not 
requiring  a  constant  burning  lamp  cannot  be  over- 
estimated. There  are  uses  to  which  it  can  be  put 
where  it  would  be  absolutely  imjxjssible  to  use  an 
engine  with  a  lamp.  The  Britannia  engine  is  made 
in  vari(nis  sizes  by  the  Britannia  Engineering  Company, 
Ltd.,  of  C-olchester. 


FIG.    3.      SHOWING    DETAILS   OF   VAPOL'R   VALVE. 


FIG.   4.      DKTAILS   OF   OIL   FEED. 


Radium  and  its  Relation  to 
Matter  and  Electricity. 
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By  a.   F.  p. 

a  Summary  of  Recent  3rticles  on  (1)  The  Constitution  of  Matter;  (2)  Padium ; 
(3) The  ttontgen  Rays;  (4)  The  Electric  Waves  used  in  Wireless  Telegraphy. 


(1)  THE  CONSTITUTION  of  MATTER. 

WE  shall  ftml  it  most  convenient  to  begin  with  a 
description  of  the  ideas  which  were  held  on  this 
ijubject  twenty  years  ago.  In  those  days,  the  smallest 
particle  of  matter  which  was  supposed  to  exist  at  all  was 
called  the  Atom.  Take  any  substance  (a  piece  of  car 
bon,  for  instance)  and  keep  on  dividing  it  into  smaller 
antl  smaller  particles.  It  was  imap^ined  that  by 
continuing  to  divide  it  one  finally  came  to  something 
which  was  indivisible — this  was  called  the  atom. 
We  gH  some  idea  of  the  size  of  the  atom  from  the 
fact  that  even  in  a  very  light  substance  such  as  air. 
one  cubic  inch  contains  too  trillion,  (j.f.* 
100,000,000,000,000,000,000 )  of  these  atoms.  The  atoms 
in  air  have  plenty  of  room  in  which  to  move  about, 
and  dash  about  freely  (in  pairs)  in  every  direction 
mth  an  average  velocity  of  about  a  third  of  a  mile 
per  second  ;  when  they  come  to  any  solid  substance, 
such  as  the  wall  of  a  room,  their  bombardment  against 
it  produces  a  pressure  on  it  of  lifieen  pounds  to  the 
nquare  inch — ^this  we  call  the  pressure  of  the  air. 

Now  in  a  solid,  such  as  the  wood  of  a  table,  the 
clusters  of  atoms  are  closer  together,  so  that  there 
are  more  of  them  in  a  cnbic  inch.  They  are  so  much 
closer  together  that  they  have  only  a  limited  range 
of  motion,  and  more  or  less  stay  in  the  same  pgsition. 
The  table,  therefore,  diflfers  from  air  in  possessing  a 
definite  shape. 

Nevertheless,  the  important  point  is  that  the  little 
clusters  of  atoms  that  make  up  the  substance  of  the 
table  are  separated  from  one  another  by  quite  large 
spaces,  comparatively  speaking,  so  that  a  table  is 
not  really  a  continuous  mass,  but  more  hke  a  sponge, 

THE    AETHER. 

Wliat  tills  the  spaces  in  tWs  sponge-like  mass  ? 
We  imagine  a  very  liiin  jelly-like  substance,  which  we 
Call  at'thcr,  to  fill  tlicse  spaces.  This  aether  extends 
out  continuously  through  space  to  the  farthest  star, 
and  by  means  of  it  waves  of  light  and  heat,  and  possibly 
other  forms  of  energy  of  which  we  know  nothing^ 
travel  to  us  from  the  sun. 


There  are  then  two  things  in  the  world  '  (i)  atoms 
of  matter  and  {2)  aether,  titling  up  the  spaces  between 
these  atoms,  and,  as  we  say*  soaking  through  these 
spaces  in  matters  as  water  soaks  tlirough  a  sponge. 

Ever  since  the  beginning  of  the  last  century  attempts 
have  been  made  to  reduce  all  forms  of  matter  to  one 
simple  basis  ;  we  need  only  concern  ourselves  with 
the  latest  theory  of  this  kind,  developed  from  the 
phenomena  which  take  place  when  an  electric  tlis- 
charge  is  made  to  pass  through  rarified  gases.  The 
work  on  this  subject  begun  twenty-five  years  ago 
led  to  the  discovery  of  the  Rontgen  rays  in  1895 
and,  indirectly,  of  radium  in  1898,  and  has  caused 
us  to  rearrange  our  ideas  about  matter. 

MOOCRN     IDEA     OF     THE     ATOM-THE      ELECTRON 
THEORY. 

We  must  not  imagine  that  the  older  ideas  have 
disappeared  ;  the  grounds  on  which  they  were  built 
were  too  sound  for  that  ;  the  best  way  to  put  it  is 
that  they  have  been  supplemented  and  extended. 
Our  idea  of  the  atom  has  changed  ;  it  no  longer  seems 
to  be  the  smallest  particle  of  matter  that  exists,  for 
we  have  good  reason  to  believe  that  every  atom  Jis 
made  up  of  a  great  number  of  small  electrified  par- 
ticles, or  electrons,  as  they  are  called. 

THE    ELECTROM. 

We  shaJl  use  the  word  electron  repeatedly,  sio  it 
is  well  to  remember  its  meaning.  It  is  not  the  same 
as  the  old  atom  ;  a  large  number  of  electrons  in  a 
cluster  form  an  atom.  The  name  electron  is  given 
it  because  it  is  a  small  particle  which  always  carries 
a  char^ge  of  electricity. 

Though  there  are  over  seventy  different  kinds  of 
atoms  that  we  know  of,  there  is  only  one  kind  of 
electron  in  existence,  i.e.,  the  basis  of  aU  maUt^r  is 
the  same.  The  difference  between  an  atom  of  gold 
and  an  atom  of  silver  is  simply  that  the  former  atom 
contains  more  electrons  than  the  latter.  Let  us  be 
quite  clear  :  A  cluster  of  a  certain  number  of  electrons 
(some  thousands)  constitutes  the  atom  of  silver; 
about  twice  the  number  of  the  same  kind  of  electrons 
in  a  cluster  constitutes  the  atom  of  gold. 
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ITS    SIZE. 

Now.  what  is  the  size  of  these  electrons  ?  We 
remetnber  how  very  small  the  atom  was  supposed  to 
be  ;  imagine  this  atom  to  b«  160  ft,  long,  80  ft.  broach 
and  40  ft-  high  (about  the  size  of  the  ordinary  church) , 
then  the  electrons  would  be  about  one-tenth  the  size 
of  aji  ordinary  pin-head,  i,e.,  about  the  size  of  the 
full -stop  in  a  newspaper.  Imagine  a  few  thousands 
of  ihese  full-stops  to  be  thrown  into  the  church  ; 
these  would  correspond  to  the  electrons  in  the  atom. 
Now.  in  fcpite  of  their  small  size,  these  full-stops  wnll  fill 
the  church.  They  will  not  till  it  in  the  same  sense  that 
excursionists  fdl  a  railway  carriage,  but  in  the  sense  in 
which  a  lew  soldiers  occupy  a  country,  i.e.^  by  rushing 
about  in  every  direction,  they  prevent  anything  else 
coming  in.  The  few  thousand  electrons  rush  about  with 
such  tremendous  velocity  (about  100,000  miles  per 
second)  as  to  prevent  anything  else  coming  into  the 
atom.  f,f.,  the  space  they  occupy  is  hard  and  impene- 
trable. This  can  be  illustrated  in  the  following  way  : 
Supptising  we  take  a  stick  and  whirl  it  round  and  rouml 
with  tremendous  velocity  ;  the  stick,  however  thin, 
will  effectively  occupy  the  whole  of  the  space  in  which 
it  is  revolving,  i.t\,  nothing  else  is  able  to  get  into 
that  i^^ace  ;  so  that  although  there  is  only  a  thin 
stick  moving  rounds  that  space  looks  and  behaves 
exactly  like  a  hard^  sohd,  circle  of  wood.  Similarly, 
in  spite  of  the  very  small  size  of  the  electrons,  this 
cluster  of  madly -whirling  energetic  electrons  behaves 
like  a  comparatively  large,  solid,  impenetrable  atom. 

But  what  is  the  electron  ?  For,  by  breaking  up 
the  atom  into  these,  we  have  only  pui*hed  our  enquiry 
into  what  matter  really  is  one  stage  further  back^ 
we  have  not  got  to  the  end  of  it.  We  only  know 
this  about  it,  that  it  carries  a  charge  of  electricity  ; 
it  may  be  that  the  electron  is  only  a  charge  of  electricity 
in  motion,  or  it  may  be  only  aether  in  motion.  This, 
however,  is  more  or  less  speculation. 

aUHilMARY. 

In  the  light  of  this  tht^ory.  let  us  again  consider 
our  apparently  solid  table  ;  the  smallest  particles  of 
thiK,  the  atoms,  are  simply  clusters  of  madly-whirling 
electrified  particles,  the  electrons.  The  size,  the 
weight,  the  velocity,  And  the  number  of  electrons  m 
the  atom  are  being  and  partially  have  been  determined. 
The  size  of  the  electrons  we  have  just  illustrated. 
The  speed  is  from  6o,oo<:>  to  100,000  miles  per  second, 
beside  which  a  ritle  bullet  is  stationarv^  The  number 
of  electrons  in  the  cluster  which  makes  up  a  heavy 
atom  (such  as  the  atom  of  gold)  is  to  be  reckoned 
by  hundreds  of  thousands.  A  swarm  of  bees  flying 
together  in  a  cluster  will  give  us  a  good  conception  of  the 
atom.  There  are  several  kinds  of  these  atoms  in  the  table 
- — Carbon  atoms,  l^iydrogen  atoms,  Oxygen  atoms — 
differing  only  in  the  number  of  electrons  they  contain 
These  three  kinds  of  atoms,  when  joined  together 
in  the  proportion  of  six  t^arbon  atoms  to  ten  Hydrogen 
atoms  to  five  Oxygen  atoms,  form  a  larger  compound 
^aggregation,  w^hich  we  call  a  molecule  {i.e.,  Httle  mass> 
of  wood.     These  molecules  are  in  motion  (somewhat 


restricted  in  the  case  of  the  table)  on  their  own 
account. 

So  the  small  electron  moves  about  inside  the  atom  ; 
the  atom  moves  about  inside  the  molecule  ;  the  mole- 
cules, which  are  separated  by  tairly  large  spaces, 
move  about  inside  the  table.  And  through  the  spaces 
between  the  molecules  in  the  table,  between  the 
atoms  inside  the  molecule,  lietween  the  electrons 
inside  the  atom,  there  soaks  the  aether,  as  water 
soaks  through  a  sponge. 

So  we  have  not  changed  our  view*s  ;  there  are  still, 
at  the  most,  only  two  things  ;  previously  we  thought 
of  aether  and  about  seventy  different  kinds  of  atoms, 
now*  we  think  of  aether  and  one  kind  of  electron. 

(2)  RADIUM. 

Radium  is  an  element  whose  discovery  a  short  time 
ago  by  two  French  chemists  (Madame  Curie  and 
her  husband)  was  made  possible  by  the  patient  work 
of  others  during  the  previous  quarter  of  a  century. 

Radium  is  very  rare  ;  it  costs  about  £4^,000  an 
ounce.  This,  however,  is  only  an  incidental  property, 
and  scarcely  worth  mentioning  from  the  scientific 
point  of  view.  (The  element  Radium  has  never 
been  obtained  alone  ;  what  is  called  Radium  popularly 
is  really  a  salt  of  Radium,  such  as  Radium  Chlonde 
— t.c,  Radium  combined  with  Chlorine.  This  docs 
not  matter,  as  the  salt  exhibits  the  peculiar  properties 
we  are  going  to  speak  of  just  as  well  as  the  pure  element 
Radium  would.  We  shall,  therefore,  continue  to 
talk  of  Radium,  though  its  salt  is  being  used.) 

The  properties  of  Radium  are  very  extraordinary  ^^ 

( 1 )  It  is  continually  giving  out  heat,  without  receiv^ing 
it  from  any  external  source,  and  without  falling  in 
temperature. 

.\lso,  if  a  small  fragment  sealed  up  in  a  glass  lube 
is  carried  for  a  few  hours  in  a  waist  coat -pocket,  the 
skin  nearest  to  the  Radium  is  afterwards  found  I0 
be  blistered.  , 

(2)  When  Radium  is  left  for  some  time  in  a  closed 
space,  it  is  found  that  another  substance,  a  gas  catle^t 
Helium,  is  being  slowly  formed.  This  laait  property 
is  of  great  interest »  as  it  is  the  first  known  case  of 
one  element  changing  into  another, 

(3)  Radium  has  some  peculiar  electrical  properties  : 
it  will  discharge  a  gold-leaf  electroscope,  or  any  other 
electritied  body  {sl  very  delicate  test  w^hich  was  used 
in  order  to  isolate  it  by  Madame  Curie) ;  it  also  emits 
ra>'s  which  are  either  Ronlgen  Rays  or  rays  very 
similar  to  them. 

In  scientific  language  Radium  is  said  to  discharge 
three  kinds  of  rays  : — 

a  Rays. — Atoms  of  matter^ possibly  of  Heliiim. 

(i  Rays. ^Electrons. 

7  Rays. — Rontgen  Rays — or  rays  similar  to  X  Rays, 

The  connection  belv%^een  these  three  ktnds  of  rays 
and  the  above  properties  will  be  explained  as  we 
proceed. 

fi  RAYS 

Let  us  recall  our  idea  of  the  atom,  a  cluster  of  electrons 
revolving  round  one  another  with  a  velocity  of  about 
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60.000  to  100,000  miles  per  second.  Naturally,  with 
this  terrific  velocity,  it  is  impossible  for  all  the  electrons 
to  remain  in  the  cluster,  and  some  of  them  Hy  off  into 
space,  t.*!.,  the  atom  slowly  breaks  up.  Since  our  atten- 
tion has  been  calletl  to  this  fact,  we  have  discovered 
that  all  atoms  are  breaking  up ;  the  point  about 
Radium  is  that  its  atoms  discharge  electrons  {iu%, 
break  up),  many  million  times  laster  than  any  other 
element  we  know. 

These  electrons  carry  a  negative  charge  of  electricity, 
and  constitute  what  are  called  the  fi  Rays  ;  owing 
to  their  small  size  compared  with  the  atom  they    will 

ss  easily  through  glass  and  light  solids  ;  they  will 
enetrate  a  foot  of  wood  or  aluminium,  and  even 
three-eighths  of  an  inch  of  a  heavy  body,  such  as  lead. 
When  Radium  is  brought  near  an  electrified  body 
these  electrons  hitting  against  the  body  carry  away, 
and  in  other  ways  cause  a  discharge  of,  its  electrifi- 
cation. 

a    RAY8, 

Now  the  loss  of  one  or  two  electrons,  small  though 
it  is,  has  a  very  serious  etTect  on  the  rest  of  the  atom* 
Suppose  that,  in  a  nicely-balanced  11  y- wheel,  revolving 
at  a  very  great  speed,  a  small  portion  were  to  come 
loose  and  be  hurled  away  ;  the  balance  and  cohesion 
of  the  rest  of  the  fly-wheel  %vould  be  seriously  dis- 
turbed, and  it  is  quite  possible  that  the  whole  fly- 
wheel itself  would  shortly  afterwards  break  up  and 
fly  into  pieces.  This  is  exactly  what  happens  to  the 
atom  ;  the  loss  of  an  electron  upsets  its  nicely-adjusted 
balance  and  it  proceeds  to  break  up.  In  the  case  of 
Radium  the  atom  breaks  up  into  two  unequal  parts, 
a  large  cluster  and  a  small  cluster  ;  the  large  cluster 
is  unstable,  the  small  cluster  is  stable  and  is  probably 
an  atom  of  Helium,  These  atoms  of  Helium  are 
(so  to  speak)  slung  away  with  a  velocity  of  about 
20.000  miles  per  second  and  form  what  are  called 
the  o  ray?. 

(Helium  is  a  very  light  gas,  whose  atoms  are  about 
four  times  as  heavy  as  the  lightest  atom  known,  that 
of  Hydrogen.  The  atom  of  Radium  is  very  heavy, 
being  about  225  times  the  weight  of  the  atom  of 
Hydrogen,  which,  in  its  turn,  is  about  a  thousand 
times  as  heavy  ais  an  electron.) 

The  larger  unstable  cluster  '*  emanates  "  slowly  from 
the  Radium  (it  is  called  the  '*  Emanation  **)and  appears 
to  go  on  splitting  up  again  and  again,  each  time  dis- 
charging more  atoms  of  Helium.  In  the  end  stable 
atoms  are  formed  ;  it  is  unhkely  that  they  are  all  of 
one  kind,  but  what  has  been  formed  besides  HeUum 
we  do  not  as  yet  know.  Towards  the  end.  too, 
there  is  an  increased  emission  of  electrons  or  pi  rays» 

The  a  Rays,  then,  are  atoms  of  matter,  very  much 
larger  than  the  electrons  ;  they  carry  a  positive  charge 
of  electricity.  Owing  to  their  large  size  they  are 
stopped  by  glass,  wood,  a  sheet  of  paper,  or  even  a 

L layer  of  air  an  inch  or  two  tliick. 
The  a  Rays  are  by  far  the  most  important  of    the 
three  kinds — they  contain  more  than  99  per  cent,  of 
the  total  energy  given  off. 


PftOoyCTION    OF     HEAT. 

Radium,  as  we  saw,  is  continually^  breaking  up, 
discharging  both  electrons  and  atoms  with  tremendous 
velocity.  Supposing  any  of  these  particles  hit  a  ther- 
mometer or  the  skin  ?  What  happens  ?  What 
happens  when  a  bullet  hits  a  target  ?  So  much  heat  is 
produced  that  the  lead  is  melted  and  spattered  about 
and  the  target  is  damaged.  So  when  these  particles 
hit  anything  which  stops  their  motion,  heat  is  pro- 
duced, the  thermometer  rises,  the  skin  is  blistere*!. 

The  chief  way  in  which  Radium  obtains  heat,  how- 
ever, is  through  being  bombarded  by  its  own  ray3  ; 
the  atoms  in  the  interior  of  the  mass  discharge  a 
and  (i  Rays  ;  these  hit  against  portions  of  Radium 
near  the  exterior,  and  are  stopped  dead  ;  the  heat 
evolved  keeps  the  temperature  of  the  whole  mass 
about  I'y'  centigrade  above  its  surroundings. 

(The  latest  idea  is  that  the  sun  contains  Radium, 
and  that  the  breaking  up  of  the  Radium  atoms  supplies 
the  sun  with  fresh  heat  and  keeps  up  its  temperature. 
There  is  a  certain  air  of  probability  about  this  theory  ; 
for  Radium,  when  it  breaks  up.  forms  Hehum,  and 
we  know  HeUum  exists  in  the  sun  ;  in  fact  it  was 
known  only  as  existing  in  the  sun  (whence  its  name) 
for  many  years  before  its  discovery  on  the  earth  by 
Ramsay  in  1^95  ) 

FORMATION     OF     HELIUM. 

This  property  is  now  quite  clear — there  has  been 
a  direct  change  of  one  element  into  another. 

Helium  is  always  tested  for  by  the  spectroscope. 
This  is,  fortunately,  an  exce^fdingly  dehcate  test, 
as  a  very  small  volume  of  the  gas  is  formed  from  the 
minute  quantities  of  Radium  available  for  experi- 
ments.  (The  total  amount  of  Radium  available  in 
the  world  at  present  is  about  a  tcaspoontul.) 

The  Radium  is  put  into  a  glass  tube  from  which 
all  the  air  is  removed  ;  any  gas  which  comes  of!  is 
condensed  at  the  lowest  temperature  known  (tliat 
of  liquid  Hydrogen)  ;  alter  a  few  months  the  presence 
of  Helium  in  the  condensed  gas  can  be  detected  by 
the  spectroscope. 

Hehum  is  formed  by  the  breaking  up  of  Radium  ; 
it  is  possible  that  Radium  itself  is  only  an  intermediate 
product  formed  by  the  breaking  up  of  heavier  atoms- 
We  said,  a  httle  while  back,  that  all  elements  seem 
to  be  breaking  up.  H  this  is  so.  everything  is  under- 
going the  same  change  as  Radium,  although  more 
slowly,  and  is  forming  more  simple  elements.  In 
the  same  way,  every  element  has  probably  been  formed 
by  the  breaking  up  of  more  complicated  elements. 

It  is  passible  now  to  understand  a  little  better  the 
connection  between  two  elements  such  as  gold  and 
silver.  The  principle  of  evolution  seems  to  have  been 
in  operation,  gold  and  silver  being  probably  both 
produced  by  the  breaking  up  of  some  common  ancestral 
element.  There  is  the  same  relationship  between 
theni  in  a  way  as  between  man  and  an  anthropoid 
ape.  which  seem  physically  both  to  be  derived  from 
some  common  ancestor.  Here,  however,  there  has  been 
an  ascent  from  a  more  simple  type,  whereas  gold 
and  silver  would  be  a  descent  from  a  more  complicated 

27  A 


420 


Page's  Magazine. 


type.  Looked  at  in  this  way  the  change  of  gold 
into  silver  is  no  more  possible  than  that  of  a  monkey 
into  man. 

Twenty  years  ago  it  was  nearly  a  doctrine  of  faith 
that  the  atom,  and  therefore  the  element,  was  un- 
changeable. It  shows  the  difference  that  Radium 
has  made  in  our  ideas  when  we  now  have  reason  to 
believe  that  the  whole  world  is  very  slowly  changing 
into  a  simple  form  of  matter.  Who  shall  say  where 
this  change  may  stop,  short  of  the  aether  of  space  ? 


(3)  RONTGEN  RAYS. 

The  last  property  brings  us  to  a  consideration 
of  the  Rontgen  or  X  Rays,  for  the  7  Rays 
emitted  by  Radium  are  either  X  Rays  or  rays  similar 
to  them. 

The  X  Rays  were  discovered  by  Professor  Rontgen 
in  1895.  M^  used,  in  order  to  produce  them,  a  Crookes 
tube — i.e.,  a  hichly-exhausted  vacuum  tube  through 
which  an  electric  discharge  is  taking  place.  The 
rays  given  off  from  this  tube,  though  producing  very 
little  effect  on  the  eye,  make  a  phosphorescent  screen 
luminous,  and  will  act  on  a  photographic  plate.  They 
will  pass,  to  a  greater  or  less  extent,  through  articles 
of  wood,  clothes,  flesh,  or  metals.  Any  of  these  bodies 
placed  between  the  Crookes  tube  and  the  screen, 
casts  a  more  or  less  dense  shadow  on  the  screen.  It 
is  found  that  the  rays  pass  more  easily  through  light 
than  through  dense  solids ;  consequently,  in  the 
case  of  the  hand,  the  bones  form  a  darker  shadow 
on  the  phosphorescent  screen  than  the  flesh,  and  we 
get  the  skeleton-like  .effect  with  which  most  people 
are  by  now  familiar. 

It  is  found  that  in  a  Crookes  tube  small  electrified 
particles — our  electrons,  in  fact — are  being  discharged 
in  their  usual  vigorous  manner  across  the  tube  from 
the  negative  pole.  The  negative  pole  is  generally 
made  so  as  to  focus  the  electrons  on  one  particular 
spot,  where  a  piece  of  some  heavy  metal  (such  as 
Platinum)  is  placed  in  order  to  stop  them  dead. 
This  sudden  stoppage  produces,  in  addition  to  heat, 
the  waves  in  the  aether  which  he  called  the  X  {i.e., 
\mknown)  Rays. 

To  return  to  the  illustration  of  the  target.  A  bullet 
hitting  a  target  gives  out  a  flash  of  light — i.e.,  sends 
out  waves  of  light  through  the  aether.  So  these 
electrjps.  which  are  very  much  like  bullets,  when 
suddenly  stopped  dead,  cause  waves  (not  of  light,  but 
waves  similar  to  those  of  Ught)  to  pass  through  the 
aether.  These  waves,  or  X  Rays,  then,  are  produced 
whenever  electrons  hit  against  any  substance,  and 
their  motion  is  checked. 

It  is  easy  now  to  see  why  Radium  emits  rays  similar 
to  the  X  Rays.  The  particles  flying  off  from  atoms 
in  the  interior  of  the  substance,  hit  against  atoms 
on  the  exterior ;  their  motion  is  checked,  and  the  7 
Rays  are  produced. 

Another  explanation  is  that  the  7  Rays  are  pro- 
duced, not  by  the  stopping  of  the  particles,  but  at  the 
moment  of  their  sudden  discharge  when  the  atom 
breaks  up.  In  this  case  the  emission  of  7  Rays  must 
be  compared  with  the  light  given  out  by  the  explosive 
action  in  a  gun. 

The  7  Rays  have  very  great  penetrating  power — even 
more  so  than  the  /3  rays. 


(4)  HERTZ    WAVES. 

Leaving  Radium,  we  might  try  to  answer  the  ques- 
tion :  .  In  what  way  do  the  X  Rays  differ  from — 

( 1 )  Light  Rays. 

(2)  The  Electric  Waves  used  in  Wireless  Telegraphy 
(called  Herlz  Waves,  after  their  discoverer)  which 
will  pass  through  solid  walls  ? 

We  spoke  of  a  thin,  jelly-like  substance,  called  the 
aether,  which  soaks  through  all  matter  as  water  does 
through  a  sponge,  and  said  that  this  solid  table  was 
not  really  a  continuous  mass  of  matter,  but  consisted 
of  very  small  particles,  with  very  large  spaces  in 
between,  these  spaces  being  filled  by  the  aether. 

Now,  X  Rays,  Light  Waves.  Hertz  Waves,  arc  all 
the  same  in  one  sense — they  are  all  waves  in  the 
aether.  They  differ  from  one  another  only  in  the 
same  way  that  the  sound  wave  (an  air  wave) 
produced  by  striking  a  note  at  the  top  of  a  piano 
differs  from  the  sound  wave  from  a  wire  at  the  bottom 
of  the  piano.  Imagine  our  ears  to  have  a  much  less 
range  than  they  have,  so  that  we  only  hear  notes 
in  the  middle  of  the  piano — i.e.,  notes  within  the 
range  of  the  human  voice.  We  should  not  hear  a 
note  struck  at  the  top  of  the  piano,  because  it  «rould 
be  too  high  ;  we  should  not  hear  one  at  the  bottom, 
because  it  would  be  too  low. 

Now,  our  eyes  have  really  a  rather  limited  range 
as  far  as  aether  waves  are  concerned.  We  cannot 
see  the  X  Rays  ;  their  note — if  we  can  so  call  it — 
is  too  high  for  our  eyes.  We  cannot  see  the  electric 
waves  used  in  wireless  telegraphy  ;  their  note  is  toa 
low  for  our  eyes.  Th6re  is  no  more  difference,  in 
this  sense,  between  X  Rays,  light  rays,  and  the  electric 
waves  used  in  wireless  telegraphy  than  between  the 
notes  struck  at  the  top,  middle,  and  bottom  of  a 
piano  ;  the  latter  are  all  sound  waves  in  air,  the  former 
are  all  electric  waves  in  aether. 

Our  eyes  will  only  respond  to  waves  within  a  rather 
limited  range.  These  waves  we  call  waves  of  light. 
We  have  consequently  to  invent  an  "  eye  "  for  X 
Rays,  such  as  the  phosphorescent  screen  (made  of  a 
chemical  such  as  barium  platino-cyanide),  of  wliich 
mention  has  been  made.  Or  we  can  make  the  X 
Rays  take  a  shadow  photograph.  In  this  case  no 
camera  is  needed  ;  the  photographic  plate  (protected 
from  light  by  being  enclosed  in  an  envelope  jT  is  placed 
on  the  table ;  above  the  plate  the  hand  is  placed  ; 
above  the  hand  the  Crookes  tube.  More  rays  pass 
through  the  flesh  than  through  the  denser  bones ; 
more  through  the  bones  than  through  a  metal  ring; 
so  that  in  the  photograph  the  flesh  comes  out 
very  faint,  the  bones  blacker,  and  a  metal  ring  quite 
black. 

To  recognise  the  electric  waves  in  wireless  tele- 
graphy, a  special  piece  of  apparatus  is  used,  called 
a  Coherer ;  the  construction  of  this  does  not  matter 
very  much  just  now,  as  long  as  we  understand  that  it 
serves  as  an  "  eye  "  for  these  Hertz  waves,  in  the  same 
way  as  the  photographic  plate  and  the  phosphorescent 
screen  are  "  eyes  "  for  Rontgen  Rays  and  our  own 
eyes  indicate  the  presence  of  waves  of  light. 

WHY    WAVES    OF     LIGHT    DO    NOT    PASS    THROUQH 
80UD8. 

But  why  do  X  Rays  and  the  Hertz  waves  pass 
through  solids,  whilst  waves  of  light  do  not  ?  Light 
waves  will  not  pass  through  because  the  waves  are 
about  the  same  length  as  the  spaces  between  the 
atoms  in  a  solid.  X  Rays  will  go  through  because 
they  are  so  much  smaller  than  these  spaces.  Hertz, 
waves  will  go  through  because  they  are  so  much  larger- 
than  these  spaces. 
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The  space  between  the  atoms  is,  roughly  slating, 
about  the  hundred -millionth  part  of  an  inch  ;  a  hght 
wave  is  about  the  same  distance  across,  ami  is  many 
thousand  times  greater  than  the  distance  across  an 
X-Ray  wave.  Hertx  waves  may  have  any  size  from 
a  few  inches  to  many  miles  across. 

Imagine  these  waves  tu  be  the  ordinary  waves  of 
the  sea  ;  imagine  the  soUd  to  be  a  long  row  of  high 
stake^s  at  regular  intervals  apart  in  this  sea,  broadside 
to  the  waves. 

Suppose  that  the  stakes  (which  represent  atoms)  are 
about  three  feet  apart,  and  there  are  forty  or  fifty 
rows  of  them  for  the  waves  to  get  through. 

(a)  Waves  of  from  two  to  ten  feet  across  will  be 
broken  up  and  almost  entirely  slopped,  and  inside 
the  stakes  there  will  be  calm.  This  corresponds  to 
waves  of  hght  breaking  on  a  piece  of  wood — ^behind 
the  wood  it  is  dark. 

{b)  Imagine  the  great  breakers  of  the  oce^n  80 
to  100  feet  across  to  break  ou  the  stakes  ;  these  waves 
will  pass  through  almost  as  if  the  stakes  were  not 
there.  Similarly,  ^  wall  a  foot  or  two  through  will 
have  very  little  effect  on  the  HertiC  wave  two  or  three 
miles  across,  in  fact,  less  than  the  thinnest  tissue  paper 
will  have  on  the  light  of  the  sum 

(c)  Imagine  the  spaces  l^etween  tlie  stakes  to  be 
some  thousands  ol  ieet  instead  of  three  feel,  our  waves 
of  two  to  ten  feet  will  pass  through  without  any  trouble. 
This  corresponds  to  XKays  passing  through  the  spaces 
between  the  atoms.  It  the  barrier  of  stakes  bo  made 
more  dense^  the  waves  will  pass  less  easily  through 
it  ;  in  the  same  way  X  Rays  pass  with  more  ditficulty 
through  heavy  dense  metals  than  through  light  wood. 

So  solid  matter  is  transparent  to  the  Hertz  waves 
because  they  are  so  big  ;  to  Rontgen  Rays  because 
they  are  so  small. 

THE     LIQHT    OP     THE     FUTURE, 

Waves  of  light  are  alter  all  only  a  particular  kind 
of  electnc  wave  which  happens  to  be  al)le  to  excite 
the  nerves  at  the  back  of  the  eye.  Our  methods  of 
producing  these  particular  waves  at  the  present  day 
are  very  crude;  w^e  create  a  tremendous  jumble  of 
waves  of  every  size,  on  the  off-chance  of  there  being 
a  few  of  the  kind  wc  want.  Now^  if  w^e  want  a  note 
such  as  C  natural  on  the  piano,  we  can  press  a  key  and 
get  a  fairly  pure  sound  (not  quite  so.  because  the  octaves 
are  always  there);  we  don't  sit  on  the  keyboard  or 
hit  it  with  a  sandbag  somewhere  about  that  particular 
spot  ;  in  the  same  way  we  shall  probably  be  able 
to  invent  some  electrical  device  which  will  serve  as 
an  efficient  light  "  piano  "  ;  by  pressing  a  key  we 
shall  get  a  nearly  pure  "  note  "  of  hght.  We  shall 
then  have  obtained  a  light  like  that  oi  the  glowworm, 
without  heat,  and  without  undue  waste  of  energy. 
As  Professor  Oliver  Lodge  says  :  **  It  is  not  too  much 
to  say  that  a  boy  turning  a  handle  could,  if  his  energy 
were  properly  directed,  produce  quite  as  much  real 
light  as  would  be  necessary  for  use  in  a  small  town,*' 

REM  AI NING  PROPERTIES  of  RADIUM, 

One  or  two  facts  about  Radium  still  remain  to  be 
Doted. 

(i)  Radium  is  faintly  luminous.  This  appears  to 
be  a  property  not  of  Radium  itself  but  of  its  "  emana- 
tion "  ig.v.).  This  property  can  be  transferred  to 
other  objects  :  The  hands  and  clothes  of  a  person 
handling  Radium  glow  with  a  phosphorescent  hght, 
which  lasts  for  some  time  after  the  Radium  has  been 
put  away^ 

(2)  If  Radium,  or  bodies  like  it,  are  placed  near  a 
phosphorescent  screen,  the  rays  falling  on  the  screen 


make  it  glow  and  give  out  light.  It  is  just  possible 
that  by  making  use  of  this  property  we  may  obtain 
an  economical  source  of  hght  in  the  future, 

(3)  If  a  very  small  particle  of  Radium  be  placed  in 
front  of  a  screen  containing  zinc  sulphide,  the  a  Rays 
(atoms  of  Helium)  pro«luce  a  very  curious  effect. 
As  each  atom  hits  the  screen,  the  same  effect  is  pro- 
duced as  when  a  bullet  hits  a  target,  i.e.,  a  flash  of 
light  is  j)roduced.  This  bombardment  of  the  atoms 
can  be  seen  in  a  darkened  room  by  means  of  an 
instrument  called  a  Spinthariscope. 

(4)  The  ore  of  Radium  is  called  Pitchblende.  About 
12.000  tons  of  this  would  have  to  be  treated  to  obtain 
one  pound  of  Radium  ;  consequently,  the  process  of 
separation  is  very  long  and  tedious. 

(5)  Radium  is  said  to  be  a  cure  for  cancer.  This  at 
present  seems  doubtful. 

(6)  It  is  probable  that  the  medicinal  properties 
of  certain  waters,  such  as  those  at  Bath,  are  due 
to  small  quantities  of  Radium  existing  in  them. 

SUMMARY. 

Radium. 

a  Rays.  .\toms  of  H  eh  urn — ^  velocity  about 

20,rx»o  miles  per  second,  easily 
absorbable,  and  stopped  by  even 
a  sheet  oi  paper.  Recognised  in 
Spinthariscope.  Carry  positive 
charge  of  electricity-  The  most 
important  of  the  three  kinds  of 
Rav'S.  Contain  yg  per  cent-  of 
energy  given  oij. 

^  Rays.  Electrons   (mass    ,},,„  of  atom    of 

Hydrogen)  velocity  about  too,^:JOO 
miles  per  second.  Will  penetrate 
a  foot  of  wood.  Carry  negative 
charge  of  electricity. 

7  Rays.  Probably    R  rntgen    Rays — waves 

in  the  ether.  Great  penetrating 
power. 

The  '*  Emanation/^   Luminous.     Something  like  a  very 
heavy    gas,       "  Emanates  '*    from 
Radium  as  an  intermediate  pro- 
duct in  the  formation  of  Helium. 
Radium    is  always    al»out    i'^    deg.    C.    above  the 

temperature     of    its    surroundings — it     has     marked 

ph\T3iological  effects — its  rays  will  discharge  electrified 

bodies  and  act  on  a  photographic  plate. 

All  of  these  properties  are  due  to  the  l^reaking    up 

of  the    Radium    atom;     a  specimen    of    Radium     is 

continually    losing     weight,    but   its   life   is    probably 

over  a   thousand   years. 

APPENDIX. 

Scale  of  Electric  Wa\^s  in  the  Aethbr. 
Numbtr  of  Vtbwaitons  per  Second  :- — 
Probably  Trilhons  . .  .  ,      X-Rays, 

2 .000  Billions  .,  ..      Actinic     Waves     (waveji 

used  in  Photography). 
Violet 
Indigo 
750  BilUons  to  about     Blue      |    The  Range  of  Human 
400  Billions.  Green  Sight. 

I  Yellow  (One  octave. ) 

,  Orange 
Red. 
100  Billions.  .  ..      ..  Below    Red — chiefly 

Waves  of  Heat. 
230  Millions  downwards    .  ,      Electric   Weaves    used    in 

Wireless   Telegraphy, 
t.e..  Hertx  Waves. 
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moFiLx  OF  n,M^,  ''Tfticrvpa  '  (latc  uBCBtao]. 

NAVAL  ARCHITECTS*  SPRING  HEETING. 

AN     ACCOUNT    OF    THE    ANNUAL     MEETING     Of     THE     INSTITUTION     OF 

NAVAL   ARCHITECTS 


ol  Art* 


And  wn*  well 


LL,D.,  ijicsKlcti- 


WEDNESDAY. 

Proceed  I II JKS  conirnenccd  wiih  ih'*  r,r* -^m^^n^.n  ol 
lh«  annual  report  nl  lUt  Council,  wf  ;  lay 

the   Secretary,   Mr.    R,    W,    Dana,      i  ^   i^ 

an  abslraLl  : — 

Tlio  Council  Imd  plcaimf*?  in  ft!partJng  the  insHtti* 
lion's  Rjitisfoctory  (iroKfcas  during  thr  post  year. 
The  tniveHiie  in  the  roM  of  mcmbershtp*  was  aUn'c 
the  iiverajyjt'  ''■  "   vear^,  and  Ihit  hnt  of  ne^*"  can- 

didates   lor  .    was    wcH    m;unUincd.     Tbt* 

lrcaflurL'r*s  n,.,i  ..^..rkv  lor  lifted  ol  ihc  &ati5factor>^ 
LondHinn  of  the  iriAtitutJon'*  finances.  The  loHses 
by  death  recorded  in  tho  rq>ort  included  the  Earl  of 
kavcfihwortli,  iecond  president  of  the  inHtitutian. 
v^rho  U)T  thirt''nn  vear»  ruled  ovtr  iU  destinies.  Sir 
Frederick  firamwcll,  K.C.B..  F.R.S.  (vice-president), 
iinti  Mr.  JoliM  SnjU,  CB*  (vice-prci»idcnt) — an  original 
inembrr  of  the  iriMiiiutitin. 

11  wus  anijuunccrj  tliivt  there  will  be  no  regular 
aumniLtr  ini^tmnK  thi*^  ye;ir,  but  that  an  invitation 
ha»  bcrn  rociivtd  from  the  Cumtnittee  of  the  Inter- 
national Lii^inetTin^  Congress  to  be  held  in  St,  Louis, 
IKS.A-,  comnienring  on  OLtober  jrd*  iiivning  members 
of  the  institution  to  tuke  part  in  the  congress. 

Amcndc^d  rules  now  submitted  lor  the  confirmation 
of  members  provtikd  more  exacUy  defined  fptahfica- 
tions  r»-'c|uircd  of  caiididntcs  for  merabcrbhip  and 
associate  nieinbershlp,  A  student  class  wdl  be  created 
t^rialHin^  voun^;  nun  bilwrL-n  iIr*  a^cs  at  etgliLeeu  and 
twenty-five  to  join  the  in^litution  without  entrance 
(ce,  and  at  a  lower  rale  ot  subscription.  The  Council 
also  recijtt»iufiidi?tl  that  powers^  be  taken  in  the  byedaws 
to  hold  examinations  and  confer  certificates  for  pro- 
tic  Aency  hi  naval  architecture  and  marine  engineering. 
In  vii^w  ot  these  changCK  ilie  (_ouncil  had  great  pleasure 
in  Announcing  that  Mr.  A.  K.  Yarrow  fiad  intimated 


*  M«rii|teriifii|MigfuO«*HonorA]y    iii«nibcfii,  14,     iii«ntben,  1*030: 


bis  readxnesB  t<i  offer  a  scboLarship  of  /50  a  year  in 
Marine  Engineering  in  conoection  with  the  institation 
—(applause) — ^Ir.  YaJToir's  utfcr  being  conditional 
upon  a  second  schoUrship  of  the  same  value  from 
some  other  qnarter,  and  the  Caqgc!]  hoped  that  anotlier 
donor  mighi  conic  forward  t-  iition. 

The  question  of  an  expert  connection 

with    the    National    Physical   1-  at    Bushcy 

had    been    further   considered    i  ^uncil,    and 

in  order  to  cUcit  a  dehnite  expre^^ ^^  inion  on  the 

subject  from  the  members  generally.  Sir  WilUam 
White,  KX,B.,  LL.D.,  at  the  sj^etriaf  request  of  the 
Council,  had  kindly  consented  to  read  a  paper  on  the 
fiobject  of  experimental  tank  work  at  that  meeting. 
( Hear »  hear 4 

The  Council  bad  much  pleasure  in  announcing 
the  award  of  the  annual  gold  medal  and  premium 
for  the  past  year,  viz,  : — Gold  medal,  to  Mr,  W,  H, 
Whiting,  for  his  paper  on  "The  Effect  of  Modem 
Accessories  on  the  Size  and  Cost  of  Warships."  (Ap- 
plause.) Premium,  to  Mr.  R.  Balfour,  for  his  paper 
on  *'  Marine  Installations  for  the  Carriage  of  Re- 
frigerated Cargoes/'     (Applause.) 

THE    AOe    LIMIT    OF    MCMaCRS    AND    ABSOCIATCS. 

The  report  and  accounts  having  been  adopted  and 
other  formal  business  transacted,  the  alterations  to 
rules  relating  to  the  admission  of  candidates  were 
formally  dealt  with-  It  was  mentioned  tliat  the 
Umit  of  age  of  members  would  be  raised  to  thirty, 
and  that  of  assc»ciate  members  from  twenty-two 
to  twenty-five, 

PREBIOEMTS    ADDRESS. 

The  President  proceeded  to  deliver  his  address. 
.-^fter  a  feehng  reierence  to  the  losses  by  death  men- 
tioned in  the  report,  he  briefly  reviewed  the  present 
position  of  shipping,  which,  it  was  remarked,  had  not 
shown  much  signs  rji  improvement  :  in  fact,  during 
the  year  under  review,  statistics  point  to  a  period  of 
acute  depression.  The  gross  tonnage  launched  durmg 
the  year  in  the  United  Kingdom  (exclusive  of  warships) 
was  1,190,618  tons,  as  compared  with  1,427,588  tons  for 
1902,  a  reduction  of  no  less  than  236,940  tons,  or 
over   16  per  cent.     On  the  other  hand,  the  tonnage 
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of  warsliips  launched  totalled  151.890  tons,  as  com* 
pared  with  94,140  toas  in  the  previous  year,  or  an 
increase  of  57,700  tons  ;  so  that  the  total  reduction 
for  the  year  was  reduced  to  179,19c,  or  under  12  per 
cent,  Moreov^er,  the  increase  in  warship  tonnage 
is  due  entirely  to  vessels  bodt  in  private  yards,  the 
total  of  wliich  is  this  year  almost  equal  to  that  of  1901 
— a  quite  exceptional  year.  In  Ireland,  however,  at 
Messrs.  Harland  and  \VclfI*s,  the  tonnage  launched 
during  the  year  had  reached  the  high  total  of  110,463 
tons,  or  3 1  .«x>o  tuns  above  the  preceding  year  ;  while 
engines  aggregating  over  100,000  horse- power  have 
been  turned  out  by  the  same  firm.  Foreign  ship- 
builders seem  to  have  fared  slightly  better,  compara- 
tively speaking,  than  those  of  the  United  Kingdom  ; 
for,  although  the  returns  of  most  of  the  principal 
shipbuilding  countries  show  a  reduction  on  the  figures 
of  the  previous  year,  yet  this  reduction  is  propor- 
tionately less  than  that  for  the  United  Kingdom 
during  the  same  period.  In  the  field  of  naval  engi- 
neering there  is  little,  if  anything,  to  chronicle  in  regard 
to  new  departures  during  the  past  year.  No  doubt 
our  marine  engineers  have  not  been  lacking  in  the 
initiative  that  has  always  distinguished  them,  but 
such  advances  as  may  have  been  made  have  been 
in  the  improvement  of  detail.  The  world  is  still 
watching  and  waiting  for  the  practical  demonstration 
of  the  use  of  the  steam  turbine  in  larger  vessels  of 
the  ordinary  sea-going  class,  and  ships  that  are 
DOW  under  construction  or  about  to  be  tried,  These 
will,  doubtless,  afford  data  which  will  enable 
engineers  and  shipowners  to  form  st^me  idea  as  to 
whether  this  new  description  of  prime  mover  will 
effect  the  revolution  in  marine  propulsion  foretold 
by  its  advocates. 

The  remaining  topics  touched  upon  by  the  President 
included  the  possible  utilisation  of  gas  engines  on 
board  ship,  llie  use  of  liquid  fuel,  the  training  of 
engineers,  the  Yarrow  scholarship,  and  the  Navy 
Estimates.  He  referred  with  satisfaction  to  the 
provision  in  these  estimates  lor  the  thorough  renewal 
of  the  machinery  and  equipment  of  the  Royal  Dock- 
yajrds  during  the  next  two  years,  and  remarked  that 
the  experimental  adoption  of  the  premium  system 
in  the  dockyards  would  be  watched  with  great  interest. 
If  the  system  was  as  successful  as  its  advocates  pre- 
dicted, a  very  great  improvement  in  the  dockyard 
personnel  would  doubtless  ensue,     (Hear,  hearj 


PRESENTATION     QF     GOLD     MEDALS, 

The  gold  medals  referred  to  above  were  then  pre- 
sented, the  President  heartily  shaking  hands  wnth 
the  recipients. 


'  TRIUMPH  "     AND     **  BWIPTSUIIE  < 
THEIR    CRITICS. 


AND 


The  lirst  paper  on  the  Ust,  by  Sir  Edward  J,  Reed, 
K.C.B.,  M.P.,  was  largely  based  upon  the  criticisms 
that  have  been  expended  upon  these  vessels,  formerly 
known  as  the  Libiittad  and  ConitiiHcion,  and  it  may 
be  said  to  have  been  dominated  by  a  note  of  impatience, 
"  It  is  to  be  hoped."  Sir  Edward  remarked,  ''  that 
the  future  trials  and  reports  upon  these  ships  will  be 
free  from  the  strong  adverse  bias  with  which  they, 
since  their  purchase  by  the  Admiralty,  have  been 
treated  by  the  Secretary  to  th«  Admiralty  attd  some 
others." 

The  paper  was  largely  occupied  with  a  critical 
comparison  between  these  battleships  and  H.M.S. 
Duncan,  which  was  recently  selected  in  the  House  of 
Commons  by  the  Secretary  to  the  Admiralty  for  the 
purpose  of  comparison.  Incidentally,  the  author 
said  that  what  the  Secretary  to  the  Admiralty  could 
mean  by  suggesting  that,  for  equal  efficiency,  the 
"  displacements  "  must  be  alike,  he  did  not  know  ; 
for,  if  ships  with  a  given  amount  of  tighting  power 
and  of  speed  were  to  be  pronounced  inferior  because 
they  were  of  less  *'  displacement,"  then  improvement 
in  design,  in  so  far  as  economy  and  elhciency  were 
concerned,  was  thereby  barred.  If  a  ship  was  of 
given  gun- power  and  armour,  and  of  given  speed 
(other  things  being  alike),  it  was  absolutely  of  no 
advantage  to  her,  but  of  grave  disadvantage,  for  her 
to  have  more  displacement  than  was  necessary,  for  a 
very  large  pari  of  the  art  in  the  designing  of  battleships 
consisted  in  obtaining  the  necessary  fighting  power 
and  speed  on  the  least  ihsjitacement.  From  this  it 
also  followed  that,  if  one  designer  could  obtain  the 
given  power  and  speed — coupled,  of  course,  with 
equally  efficient  armour  protection^-on  much  less 
displacement  than  another  required  for  the  same 
purposes,  it  would  be  obvious  to  everyone  present 
that  the  smaller  ship  was  the  better  ship.  The  Secre- 
tary to  the  Admiralty  seemed  to  suppose,  or  to  have 
been  induced  to  suggest,  that  it  was  an  advantage  for 
the  Dutii-an  to  have  770  tons  more  weight  of  hull  than 
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the  Smi^-etri:  mod  Ttiumpk,  ami  530  tons  more  armoor 

argumeutft  led  up  to  the  claim 
thi  .  .V    ..,. ,  --iprc*!.  .^rniour,  anti  gun-power. 

Ill''  h;»v<«   hot   ho  far  hfi?n   matched  by  any 

tilti'  'tips  with  which  he  has  become  acquainted  ; 

jind    '   in    this   remark    he  tni^ht  almokt   include  those 
njilouDding    batlleshijjH    mjw    building    of    ihe    Kin^ 
Edward    VII.  class,  which,    although   of   nearly    5,000 
toft»    ijrrAttT    dUplacemc'iit,    and    k*ss  speed,   arc   not 
vrrv  ■     ihove  the   Triumph  ancl   Stvi/fMtre  in  the 

mi  v  of    the    iiKKrt^g'iit?    hroiidside.      Why   a 

necui......  »    i>,ittcry    of  oidy  6-in,  guns  Has  l>ecn  given 

lo  ihtr*e  cnonnous   ships   iitt  Mirpassed   his  powers  of 
OiDjrr^turr/"     (Hear,  hear,)  ' 


A      MARVCLLOyS      ailMILARITY 
DiaCLAIMER. 


AND 


A  curious  point  raised  was  the  niarvelknis  similarity 
belwcrn  the  design  of  H.M.S.  Cn'^sv  and  that  of  the 
SuT%ftunr.  Sir  Edward  Reed,  however,  placed  it  on 
record  that  the  design  of  the  Swifistdn-  and  frtumf^h 
WJis  lo  nil  in  rents  and  punxises  settled  in  C  liih  without 
thr  "  '   5 '-nee  to  the  Ctcssv  or   to  any  other 

of  i  I  liips.      He  went  further.      He  **  hoped 

It  vv..'  4.1  M  vji.-iMibin^  to  anyone  at  the  Admiralty 
Ojlice,  i>r  to  anyone  who  had  been  at  the  Admiralty, 
to  suggest  that  Admiralty  designs  had  not  been  con- 
sidejcd  by  him  as  examples  to  be  imitated.  They 
have  always,  in  hts  opinion,  for  many  years  past 
l>v*eii  too  Urge  fur  their  armaments  and  1  heir  speeds, 
ftnd  it  never*  occurred  to  him,  when  arranging  the 
of  these  two  ships,  to  found  them  upon  any 
tv     design    whatever,    and     for    thai    simple 

The  truth  was  that  he  could  only  acci>ynt  ft>r  the  large 
dunen>ions  of  many  of  His  Majesty's  ships,  when  taken 
in  relation  to  their  armament  and  speed,  by  presuming 
that  their  dimensions  were  tixed  in  a  somewhat  arbi- 
trar\^  manner,  and  so  as  to  be  certain  that  they  should 
be  [argc  enough  ,  whereas  it  was  his  opinion  that 
the  dimensions  and  power  should  grow  out  of.  and 
be  the  sequel  to»  the  guns  to  be  fought  and  the  speed 
to  lie  attained.  He  shoulil  have  the  full  concurrence 
of  a!  least  one  Admiralty  ollicer  of  high  position  in  this 
respect,  because  the  present  Director  of  Naval  Con- 
struction. Mr  Philip  Watts,  stood  in  his  estimation 
AA  the  modern  exponent  of  the  system  of  design  which 
emphnsises  the  gun-^vuwer  and  speed,  and  brings  down 
to  the  lowest  practical  point  the  weight  and  power 
necessary  (or  the  purpose  in  view." 

8111    IWILUIAM      WHITI      SPEAKS      AS      A 
TAXPAYER. 

Sir  Wilham  White  knou-^  as  well  as  anyone  the 
**shup  and  iirrows '*  that  are  brought  to  bear  upon 
K;ival  constructors  by  ouinige^ms  critics,  and  while  con- 
tntvertnii?  s«im<»  of  Si?  Kdward  Reed's  Matements.  was 
Ho*!  thise  iftiih  him  in  this  particular. 

As  led    tis»    he   c^n   now  speak  as 

an  MS. -M^, 4.x  ,  ^xj.,,vvt,  ,iud  tts  he  is  specially  interested. 
Umuk  the  designer  of  the  DnHian  "' and  a  few  other 
vessids  '  —  to  use  his  own  uuassummg  phrase — he 
AvaUletl  htnisell  of  the  opportunity  freely.  He  tirst 
took  exception  to  the  1»lsis  of  cumpanson.  pointing 
out  that  these  two  ships  had  be»en  designed  under 
most  (avTinr^ble  circumstances,  for  ihey  liad  not 
fonned  units  in  a  great  tleet»  And  bad  been  Conse- 


co Tht^  i^trftct  km  beta  rtviaed  by  Sr  £d«iird  Reed  since  tbe  n^bxc 


quently  free  from  special  conditions.  In  these  ships, 
more^jver,  they  had  the  latest  *  '     i  of  the    ad* 

vances   made   in   armour,    armai  machinery, 

and  when  a  comparison  w^as  made  ^.,  ..,  .  .k  the  Duncan, 
designed  in  1898,  and  these  ships,  designed  tive  years 
later,  that  meant  a  great  deal.  If  he  bad  started 
again  to  design  the  Duncan  at  the  present  time,  he 
\vould  be  able  to  do  more  than  was  ix>ssible  at  the 
time. 

In  the  course  of  a  friendly  tusilade  of  facts 
and  figures,  it  was  shown  that  though  the  Duncan 
is  a  larger  ship  than  the  SwifhHfc  or  the  Triumph,  a 
good  deal  has  been  got  out  of  the  extra  displacement, 
the  Dtinran  carrying  234  tons  more  equipment.  'KKi 
tons  additional  weight  of  machinery,  and  580  tons 
additional  weight  of  armour.  As  lo  the  weight  of 
the  hull.  Sir  Wilham  remarked  that  if  Sir  Edward 
Reed  could  design  a  hghter  hull  equally  strong,  he 
would  like  to  see  the  specification.  The  distribution 
of  armour  and  guns  was  also  cnticised.  in  detail,  and 
ttic  tatuilatctl  Hiu//le  energies  lor  the  new  ships  were 
questioned,  on  the  ground  that  the  velocities  were  only 
obtainiible  with  nilro-celhdose,  which  was  not  approved  in 
the  Koyal  Navy. 

He  ^ave  hgurestoshovv  ih:iiihit  Swift&tt  re  is  practically 
o\  the  same  dimensions  as  the  Crcssy  class,  of  which 
Messrs.  V'ickers  built  two  ships  ;  that  by  omitting 
wood  and  copper  sheathing  over  500  tons  were  saved  in 
Ihe  Swi/fsftrc,  while  the  reduction  in  speed  from  2if  knots 
to  i9i  knots,  and  in  power  of  engines  from  21,000  in  the 
Cr€ssy  to  aboul  13,000  in  tlie  Sut/i<^nre,  saved  over 
600  tons*  These  savings  were  applied  in  the  Smtf/surt  to 
increase  in  armament  and  armour,  but  he  did  not 
consider  that  she  could  do  the  Crcssy's  work  as  a 
cruiser 

The  discussion  was  continued  by  Admiral  FitzGerald, 
Mr.  K.  H,  D'Eyncourt.  Admiral  Sir  E.  Fremantle,  the 
Hon.  T.  A.  Brassey,  and  Mr,  Sea  ton.  Admiral  Fre- 
mantle mentioned  that  he  had  always  favoured  the 
small  ship,  ami  if  the  Triumph  was  really  equal  to 
the  Duncan,  then  a  very  great  stride  had  been  made. 
The  Hon.  T.  A.  Brassey  thought  the  Admiralty  had 
done  a  very  wise  thing  in  purchasing  these  vessels. 
They  had  good  speed  and  good  gun  power,  and  in 
coal  capacity  were  equal  to  any  ship  that  was  now 
in  course  of  completion,  either  for  our  own  or  foreign 
navies.  Sir  Edvsard  Reed  received  a  hearty  welcome 
after  his  recent  illness,  and  was  cordially  thanked 
for  his  paper. 

WANTED— MORE    STEAMSHIP    SUBSIDIES. 

The  Right  Hon.  Lord  Brassey.  KX.B.,  D,C,U, 
contributed  a  paper  on  Merchant  Cruisers  and  Stexm* 
ship  Subsidies,  in  which  he  urged  a  more  hberal  ex- 
penditure on  subsidies  to  fast  ocean  ser\'iccs,  thus 
proWding  the  fleet,  at  the  lowest  cost,  with  a  reserve 
of  ships  for  scouting  duties.  It  was  argtied  thai  our 
shipbuilding  should  be  concentrated  more  largely 
on  battleships  and  their  indispensable  auxiliaries  the 
destroyers.  The  armed  cruisers  for  the  protection  of 
commerce  mast  be  regularly  Imili  vesseU  of  war. 
Ships  for  scouting  should  be' obtained  from  tbe  Mer- 
cantile Maxine.  Speed  and  coal  endurance  are  the 
essential  quaUties.  No  vessels  of  wax  have  as  y«l 
t)een  equal  to  the  ocean  liners.  The  German  shsftf 
ha\e  an  ocean  speed  of  25I  knots. 

Foreign  countries  look  on  their  fieets  of  postal 
vessels  as  indispensable  auxihanes  to  thw  navies. 
They  are  hberal  in  subsidies.     In  pmpor:  wyt 

tonnage  of  their  mercantile  navies  and  r^ 

ments  of  their  ileels,  they  are  more  tibei^^i  t^utxi  tiie 
British    Government.     The    total    annaai    paymeais 
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as  reported  by  the  Committet;  an  Steamship  Subsidies, 
are  as  under  : — 

British  mail  subsidies         ..  ..      £756,580 

Additional    payment    to    Cunard 

Company  , .  * .  . ,         1 50.000 

Admiralty  subsidies  ..  77.813 


i^9«4.393 
French  subsidies  (including  l>oiinties 

fofahipbtiilding  and  navigalian)  £1,787.271 
Russian  sill >s.idies  ..  ..         564.756 

Austrian  su1)sidies  . .  . ,  .  .         318,983 

Japanese  subsidies  (approximate)        750,000 

In  conclusion.  Lord  Brassey  remarked  :  We  have 
already  established  mail  services  to  the  Cape,  to 
the  East,  and  to  Australasia,  We  may  improve 
those  services.  The  sliips  may  be  capable  of  higher 
speed.  They  may  be  tilted  with  portable  armour, 
and  with  bulkheads  for  more  minute  internal  sub- 
divisitin  when  employed  as  scouts.  We  may  establish 
new  lines,  such  as  those  so  much  desired  in  Canada, 
to  connect  the  Dominion  with  Australia  and  the  United 
Kingdom.  And  while  fostering  trade,  providing 
scouts  for  the  fleet,  and  increasing  the  means  of  training 
for  the  engine-room  complements  of  the  Navy,  and 
more  especially  for  men  on  whom  we  may  rely  as 
reser\*ists,  we  may  do  something  effective  in  a  cause 
which  we  all  have  at  heart.  Swift  communications 
are  a  bond  of  Knipire, 

The  discussion  by  Professor  Biles,  and  Admirals 
Morant,  FiLzGerald  and  Frcmautle  was  not  favourable 
to  the  arming  of  merchant  ships,  though  it  was  p^ointed 
out  that  thejie  vessels  might  to  a  limited  extent  act 
as  scouts.  The  work  contemplated,  however,  would 
be  fax  better  entrusted  to  specially  built  ships. 

THE    ANNUAL    DINNER. 

In  the  evening  l.ord  Glasgow  presided  at  the  annual 
dinner,  which  was  held  at  the  Hotel  Cecil,  Following 
the  usual  loyal  toasts,  that  of  the  "  Naval  and  Mditary 
Forces  of  the  Empire**  was  given  by  Lord  Brassey.  who 
seized  the  opportunity  of  Ijearing  testimony  to  the 
success  of  our  Naval  administration  under  Lord 
Selborne  and  his  colleagues.  Discussing  Continental 
naval  Powers,  he  remarked  that  m  Russia  and  Germany 
the  main  erforts  were  directed  to  battlesliips.  in  France 
to  cruisers.  Battleships  we  must  build  and  cruisers 
we  must  build.  What  should  be  the  type — the  type 
which  would  hold  the  field,  even  for  ten  years  ?  H  he 
argued  for  some  diminution  of  dimensions,  for  not 
putting  too  many  eggs  into  one  basket,  lie  would 
be  taking  ideas  which  might,  perhaps,  prevail  more 
widely  to-day  in  view  of  the  latest  experience  of  naval 
warfare.  Cruisers  for  the  protection  of  commerce 
must  be  powerful,  fast,  and  of  ample  coal  endurance. 
Our  latest  types  were  noble  specimens  of  naval  archi- 
tecture. The  speaker  also  paid  a  tribute  to  the  fjcr- 
sontiiitl  of  the  Navy,  remarking  that  the  service  had 
never  been  wanting  in  professional  skill,  in  ardent 
gallantry,  and  patriotic  devotion.  The  toast  was 
responded  to  by  Vice-Admiral  FitzGeraid.  The 
remaining  toasts  included  "  The  Mercantile  Marine," 
proposetl  by  Admiral  Sir  J,  Dalrymple  Hay,  "  Kindred 
Institutions,"  by  Sir  John  Thornycroft,  "  Our  Gue-sts," 
by  Dr.  Francis  Elgar,  and  the  "  Health  of  the  President/' 
l^  Professor  J.  H.  Biles.     ' 

THURSDAY, 

THE     PROPOSED     NATIONAL    EXPERIMENTAL    TANK. 

In  the  course  cf  a  paper  on  this  .subject,  presented 
by  Sir  William  White,   K.C.B.,   LL.D.,  it  was  shown 


that  the  scheme  to  provide  an  experimental  tank  for 
research  work  on  fluid  re-sistance  and  ship  propulsion 
at  Bushey  has  been  languishing  owing  to  the  difticuHy 
of  satisfying  the  requirements  of  a  number  of  lirms 
who  might  wish  to  have  models  tested  at  one  and  the 
same  time.  He  was  in  full  agreement  -mih  the  view 
that  it  was  not  wise  to  contemplate  the  estabhshmeul 
of  a  ^lui^it'  tank  in  any  locaUtv  to  be  available  for  the 
testing  of  ship  models  in  connection  with  designs. 

The  inevitable  consequence  of  a  iuller  rec(»gnitiori 
of  the  value  of  these  tanks,  as  adjuncts  to  the  designing 
departments  of  shipyards,  must  be  the  estabUshment 
by  each  of  the  great  rirras  of  its  own  experimental  lank. 

At  the  same  time  he  expressed  his  profound  con- 
viction that,  if  the  shipbuilders ^  marine  engineers, 
and  shipowners  of  this  country  are  well  advised, 
and  desire  to  further  to  the  utmost  the  maintenance 
of  our  supreme  position  in  mercantde  ship  construction, 
they  wilY  not  be  slow  in  providing  the  funds  necessary 
for  the  estabUshment  and  maintenance,  in  connection 
with  the  National  l*hysical  Laboratory,  of  a  tank 
avowedly  devoted  to  research  wurk  on  the  general 
principles  of  fluid  resistance,  the  efficiency  of  pro- 
pellers, tixid  other  matters  greatly  infiuencing  economy 
of  pru  pulsion.  Generosity  m  this  instance  would 
undoubtedly  result  in  a  rich  rewartl.  Sir  W.  White 
gave  an  outline  of  the  research  work  which  might 
advantageously  be  carried  on  in  an  experimental 
tank  such  as  he  recommended.  This  included  investi- 
gation of  the  forms  of  ships  most  suitable  to  fulhl 
various  conditions  ;  frictional  resistance  ;  the  efficiency 
and  design  of  screw-propellers  :  the  question  of  air 
resistance,  which  was  becoming  increasingly  imjioTtant, 
especially  in  passenger  steamships  with  enormous 
superstructures  and  multiphed  shelter  decks  ;  the  in- 
fiuence  of  depth  of  water  on  the  resistance  of  ships  ; 
and  investigation  of  the  man*T*uvring  power  of  ships 
under  the  action  either  of*  their  propellers  or  their 
rudders.  Experimental  tanks  also  furnished  the  only 
satisfactory  method  of  deahng  at  moderate  expense 
with  novel  proposals  for  radical  changes  in  the  forms 
of  ships,  and  of  dealing  satisfactorily  with  special 
cases  which  arose  especially  in  connection  with  warship 
design.  He  did  not  put  forward  this  list  as  exhausrtve, 
but  to  justify  the  recommendation  which  he  wished 
to  make,  that  without  further  delay  steps  be  taken 
to  secure  the  establishment  in  connection  with  ihe 
National  Physical  Laboratory  of  a  tank  which  should 
be  of  service  to  the  whole  shipping  community  and 
especially  devoted  to  research* 

Mr.  A.  F.  Yarrow  heartily  supported  Sir  Wilham 
White's  recommendation,  and  moved  that  steps  be 
taken  to  carry  it  out.  This  was  seconded  by  Dr* 
F.  Elgar.  and  carried  unanimously.  A  number  at 
speakers  favoured  the  proposal,  including  Atlmiral 
Melville,  U.S.N.,  Dr.  Glazebniok,  Herr  Carl  Busley, 
Captain  Matsuo,  Sir  Edward  Reed  and  Mr.  Phihp  Watts. 

Sir  William  White  thought  there  would  be  no  trouble 
in  getting  the  £15,000  required  for  building  the  tank, 
if  once  the  fact  were  grasped  that  it  would  be  of  real 
value,  while  the  £1,500  a  year  estimated  to  be  required 
for  the  expenses  nf  working  was  insigniticaot  in  ct)m* 
parison  with  the  saving  tn  cost  of  coal  for  the  navy 
and  mercantile  marine  which  might  be  expected  as 
the  result  of  information  gained  from  the  experiments. 

Sir  WilUam  White  also  suggested  that  shipowners 
should  be  appointed  on  the  Committee*  This  has 
since  l>eeu  dtme. 

A    PRACTICAL    ILLUSTRATION    SHOWING    THE    NEED 
OF    AN     EXPERIMENTAL    TANK. 

At  the  altemoon  meeting  a  valuable  paper,  entitled 
"  Some  Results  of  Model  Experiments."  by  Mr.  R.  E. 
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inclination,  which  is  increased  gradaally  more  aad 
more  by  tiie  fallowing  waves.  This  rapid  increase 
of  inclination,  after  tiic  passing  of  several  waves,  is 
only  rendered  possible  by  the  drcumstance  that  the 
damping  resistance  of  the  water  remains  very  sx&all 
(even  if  bilge  keels  are  fitted}  io  long  as  tbe  angle  oi 
heel  has  not  become  considerable  in  amoqnt  .  or. 
in  other  words,  tlie  work  consumed  by  the  dacopa^g^ 
resistance  does  not  become  e4:}ual  to  llie  ettergy  c^moi*  ' 
mtinicated  to  the  vessel  by  the  succession  of  wa%*es 
until  a  ver>^  large  angle  of  heel  is  reache^I.  Thr  ^-^^leat 
roUing   motions,    then,   of  a   vessel  not    ^  S   a 

fly-wheel  are  the  accumulated  elfect  ol  ..  ri« 

of  waves.     VVlien.  however,   4  —      ^  ^Ji^  a 

fly-wheel     the     conditions     be^  Btenalhr 

different.     In    this    case    the    lu:.      „„^ 'in=iT»^is 

themselves  are  si^bjcct  to  a  powtrtni  dampuig  actkni^ 
so  that  an  accumulation  ol  roll  can  never  lalce  g4ace. 
Herein  hes  the  principal  work  of  the  ajipQtf^tiiSi.  a^ 
at  the  same  time  the  guarantee  ior  its  success.  Hccr 
Schhck  stated  that  his  pnncipal  aim  had  b«ai  ^ 
create  interest  in  the  scientific  aspects  of  the  profnsal. 
while  leaving  to  the  future  the  i|t>e£^ticiA  of  patting  1 
it  into  practice.  ^ome  intcrcstiiig 
were  made  in  a  small  tank,  and  srv^sal 
joined  in   discusang  the  principles  ol  tbe  1 
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Mr.  John  E.  Thomycroftreakdap 
tages  of  Gas  and  Oil  Kngifies  for 
in  the  course  of  which  he  remarked  tfaat  tbe  i 
which  oil  and  gas  engines  offered  -were  s»  gftial  ttal 
it  was  difiQcttU  to  nnderstand  why  tbejr  had  aot  ^cett 
more  largely  osed  for  maiine  prntpomst.  Tfarr  seo^^ 
sitated  the  employment  of  aaane  cwmjiirafinos^  vlotii 
steam  engine  avoided,  but  tbe  one  frcai 
of  their  requiring  neilber  boikfs  i 
tt  was  thought,  be  fomid^o  dm 
for  these  oomphcaticMis^  Tbe-  di 
the  way  tn  whicli  they  work«  w€Mm  dmirJaiud  bf  Ibe 
author  adounling  to  the  ioel  tbev  c^^iey^  anAv  91* 
idUowing  headings : — 

<  1 )  In  which  tbe  combpslibte  i 
at  atmospbmc  tempermtBie. 
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(2)  In  which  the  combustible  requires  vaporising 
by  heat  or  by  spraying. 

(3)  Gas  engines,  using  gas  from  some  form  of  pro* 
ducer  using  sohd  fuel 

The  first  tj-pe  of  engine  is  necessarily  the  hghtest. 
as  there  is  no  vapurist?r  or  producer,  the  fuel  being 
vaporised  by  the  simple  expedient  of  sucking  the 
right  amount  of  fuel  in  with  the  air  to  the  cylinder- 
Engines  of  ttiis  class  are  being  made  to  weigh  not 
more  than  10  lb,  or  12  lb.  per  b.h.p.  Comparing  this 
figure  with  that  of  the  modern  torpedo-boat's  Or 
destroyer's,  which  is  50  lb.  per  i.h.p.,  it  is  evident  that 
the  naval  architect  has  great  possibiUties  with  this 
type  of  engine.  There  is  every  prospect  that  engines 
of  the  second  class  will  be  built,  including  the  vaporiser. 
for  not  more  than  2;  lb,  per  b.h.p.  for  moderate  sizes. 
The  engines  of  the  third-class  should  not  be  heavier, 
but  of  course  there  must  be  added  the  weight  of  the 
producer. 

A  comparison  of  the  weights  and  spaces  occupied  by 
comparatively  low-powered  engines  ot  the  first  class, 
fitted  to  launches,  in  the  place  of  steam  engines  and 
boilers  of  the  same  power,  shows  very  greatly  in  their 
favour  ;    but   when  petrol  is  used  as  fuel,  it  will  be 


INTERNAL     COMBU8TIOM     CNQINES    FOR     SMALL 

vesasLS. 

Another  paper,  akin  to  the  last,  ^^^s  read  by  Mr, 
Arthur  F.  Evans,  on  '*  The  Internal  Combustion 
Engine  as  a  means  of  Propelling  Small  V'essels,"  The 
author  remarked  that  the  application  nf  the  internal 
combustion  engine  to  marine  work  had  placed  in  the 
hands  of  naval  architects  a  fiower  which  is  destined 
in  the  near  future  to  effect  a  complete  revolution  in 
the  construction  of  craft  of  small  tonnage. 

The  internal  combustion  engine,  or  to  give  it  what 
he  considered  a  more  fitting  title.  "  the  internally 
fired  hot' air  engine,"  was  first  appfied  to  marine 
work  by  Mr.  J.  J.  R.  Hulme,  of  London,  in  the  year 
1885.  This  was  a  small  inverted  cylinder  engine, 
which  worked  on  the  Otto  cycle  and  used  beniohne 
— no  doubt  the  ordinary  commercial  benzcdine  of 
about  700"*  test.  It  was  curious  to  note,  in  view  of 
the  widespread  use  of  petroleum  spirits  at  the  present 
day.  that  benzoline  was  the  first  fuel  to  be  used  in 
conjunction  with  marine  work.  The  next  oil  engine 
(as  he  would  term  it)  to  be  placed  on  the  water  was 
one  of  Messrs.  Priestman's,  This  was  a  tw^o-cylinder 
engine,   and   was  installed   in  a   28'ft.   boat,   so   that 
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BY    STEAM    AND    INTERNAL    COMBUSTION    ENGINES 

FOR    A    DESTROYER. 


found  more  expensive  than  coal  to  do  the  same  work. 
On  the  other  hand,  as  the  engines  are  practically 
automatic  in  action,  and  can  be  started  at  once  (requir- 
ing no  preparation  Uke  a  steam  boiler),  an  engine- 
driver  can  usually  be  dispensed  with,  and,  as  the 
steersman  can  do  all  the  work  of  controlling  the  vessel, 
it  will  frequently  be  found  cheaper  to  run  with  this 
class  of  engine  than  with  steam. 

The  producer  invented  by  Dr.  Mond  for  nsing 
bituminous  fuel  has  not  yet  been  worked  out  suitably 
for  marine  purposes,  and  as  used  on  land  is  heavier 
than  boilers  of  the  same  power  ;  but  it  seems  probable 
that,  owing  to  the  much  greater  economy  obtained 
and  the  rapid  development  which  is  going  on,  it  will 
soon  be  possible  to  employ  producers  uf    this  type. 

One  of  the  figures  showed  the  space  occupied  in  a 
27-ft»  navy  cutter  by  a  reversing  engine  of  the  second 
class r  replacing  the  standard  pattern  steam  engine  and 
boiler,  which  would  take  just  twice  the  length  of  the 
lioat.  Another  showed  the  relative  space  occupied 
by  the  machinerv'  of  a  torpedo-boat  destroyer  fitted 
with  the  usual  machinery,  and  an  engine  of  the  second 
class  working  on  the  Otto  cycle,  at  the  same  piston 
speed  as  the  steam  engine. 


Messrs.  Priestman  may  be  regarded  as  the  pioneers  of 
the  marine  oil  engine.  The  Priestman  engine  has 
characteristics  which  make  it  very  noteworthy,  and, 
considering  that  their  boat  was  launched  in  the  year 
1888,  the  fact  that  it  was  fitted  with  high  tensiott 
ignition  (in  principle  precisely  as  now  used)  showed 
how  very  difficult  it  was  to  find  anything  in  the  way 
of  mechanical  details  that  w^as  absolutely  new. 

It  was  also  interesting  to  note  that  the  first  reversing 
gear  tried  was  a  differential  gear  with  a  brake,  and 
that  this  system  is  not  only  in  general  use  at  the 
present  moment,  but  that  it  is.  moreover,  invented 
regularly  every  month  by  some  ingenious  and  sanguine 
person.  Subsequently,  this  gear  was  discarded  for 
the  reversing  propeller,  and  he  beheved  that  Messrs. 
Priestman  were  the  first  to  put  a  reversing  propeller 
on  the  market. 

A  number  of  other  types  were  described,  the  author 
remarking  that  what  is  required  is  an  engine  that 
can  be  started  in  the  morning  and  shut  down  at  night, 
and  treated  in  the  same  manner  as  the  printing  office 
boy  treats  the  shop  gas  engine.  What  should  be  aimed 
at  by  designers  of  marine  oil  engines  for  commercial 
purposes  is  extreme  simplicity,   and   this   question  of 
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stantial  addition  to  our  knowledge,  and  they  must 
acknowledge  the  generosity  of  Mr.  Yarrmv  in  alUjwini^ 
the  results  u>  be  published  so  soon  after  they  had  been 
obtained.  He  thought  there  was  no  need  to  accept 
20  knots  as  the  lowest  speed  for  which  turbines  were 
suitable:  they  could,  he  thought,  be  employed  for 
much  lower  ones.  It  was  an  interesting  fact  that  this 
paper  should  have  been  read  on  the  day  on  which  it 
was  announced  that  the  Cunard  Company  had  decided 
Coadopt  turbines  for  their  swiftest  and  largest  steamers, 

Mr.  A,  A-  Campl^ell  Swinton  said  that  it  might  be 
inferred  from  a  statement  in  the  paper  that  M-  Rateau 
was  the  lirst  to  put  the  reversing  turbine  inside  the 
casing  of  the  mam  turbine,  but  the  lirsl  turbine  made  for 
purposes  ol  marine  propulsion  by  Mr,  Parsons  had  this 
arrangement. 

Papers,  subsequently  read  by  Mr.  J.  Bruhn,  D.Sc* 
and  Mr.  A.  W.  Johns  respectively,  dealt  with  *'  Some 
points  in  connection  with  the  Transverse  Strength 
of  Ships  "  and  "  The  Normal  Pressures  on  Thin  Moving 
Plate4S." 

ANTI-rOULINa     COMPOSITIONS. 

Anti-fouling  compositions  and  the  protection  of  the 
internal  parts  of  vessels  from  rust  were  chiefly  con- 
sidered in  Mr.  A.  C.  A.  Holzapfel's  paper.  The  former 
were  dealt  mth  in  two  classes  :  (1)  Varnish  or  enamel 
compositions  ;     (2)  grease  com jxjsit ions. 

The  author  was  of  opinion  that  the  time  had  come 
when  manufacturers  and  consumers  should  combine  to 
standardise  these  compositions  uith  a  view  to  eiisTiring 
a  uniform  and  reliable  article.  He  had  thoroughly 
satisfied  lumsell  that  the  principal  cause  of  the  etticacy 
of  compositions  was  due  to  the  fact  that  the  mercurial 
and  copper  compounds  they  contained  formed,  by 
contact  with  sea  water,  a  very  thin  layer  or  film  of 
chloride  solution  of  the  respective  metals,  and  that  these 
chloride  solutions  were  destructive  to  the  organisms 
which  tried  to  attach  themselves  to  a  sliip's  bottom. 
These  organisms  consisted  chiefly  of  spores,  larvie.  etc. 
The  chloride  solutions  of  copper  and  mercury  had  the 
effect  of  coagulating  albumen,  and  it  was  probably 
this  wliich  caused  the  destruction  of  the  organisms  at 
the  moment  they  tried  to  attach  themselves  to  the 
bottom  of  a  vessel  coated  with  an  effective  composition. 

Comparing  the  two  classes  of  comi>Dsition  and  taking 
everything  into  consideration  on  the  score  of  economy 
anti  speed,  the  author  considered  that  varnish  paint 
would,  in  the  long  run.  prove  to  have  the  advantage. 
He  remarked  that  bronze  propellers  should  invariably 
be  painted   with  anti-fouling   composition. 


rmm  FUEVENTiam  on    boaro  ship. 

The  concluding  paper  by  Mr,  lift  win  O.  Saclis.  dealt 
with  the  important  question  of  "  Fire  Prevention  on 
Board  Ship."  Ships  used  exclusively  or  mainly  for 
passenger  trade,  ships  that  solely  or  mainly  carry 
cargfo.  and  ships  that  carry  both  passengers  and  cargo, 
appeared  to  the  author,  to  be  the  three  great  division!! 
of  commercial  shipping,  as  seen  from  the  fire  point  of 
view*- 

Regarding  constructional  safeguards,  the  author 
considered  the  primary  safeguard  in  design  to  be  the 
one  which  was  now  being  generally  adopted  on  land, 
namely,  that  of  dividing  the  ship  into  a  maximum 
number  of  fire- resisting  compartments.  The  primary 
safeguard  against  spread  of  tire  m  all  ships  of  all  classes 
would  be  their  division  into  the  largest  number  of  small 
fire  risks  practicable  with  the  work  of  the  ship,  and  this 
number  could  and  should  far  exceed  the  number  of 
divisions  made  in  order  to  obtain  water- tight  com- 
partments. 

Turning  to  the  safeguards  in  the  application  of 
materials  in  the  construction  of  vessels,  he  considered 
the  reduction  of  combustible  material  to  a  practical 
minimum  to  be  an  essential.  For  the  passertger  ship 
this  shuuld  be  compulsory,  and  only  wood  of 
the  non-inflammable  description  should  be  used. 
The  "  non-infiammability  '*  of  wood  was  a  problem 
which  the  author  considered  had  been  solved  com- 
mercially. 

Regarding  safeguards  and  equipment,  the  two  forms 
of  equipment  in  respect  to  which  a  great  deal  more 
attention  should  be  paid  were:  (i)  the  protection  of 
the  hot  steam  piping,  ami  (2)  careful  electric  wiring. 
He  advocated  that  the  steam  pipe  should  have  addi- 
tional protective  covering  beyond  its  ordinary  isolation 
covering,  in  the  form  of  a  wire  guard  in  ail  exposed 
places,  so  that  anything  lying  right  up  against  it  did 
not  touch  the  pipe  or  pipe  coating,  i.e.,  that  ther& 
should  be  an  air  space  intervening. 

In  all  classes  of  ships,  he  considered  that  the  safe- 
guard oi  a  fire  patrol — as  practised  on  land  in  the 
Liverpool  warehouses,  with  regular  inspection^should 
be  practised  more  particularly  m  the  holds  and  out-of- 
the-way  corners  of  the  ship.  It  was  pointed  out 
that  a  ship's  fire  on  the  sea  is  not  a  rarety.  In  1903, 
according  to  Mr.  Harold  Sumner,  of  the  Liver- 
pool Underwriters,  there  were  over  300  fires  on  record 
for  the  past  twelve  months,  in  ships  of  over  500 
tons  register.  Of  these.  108  were  oi  a  serioua 
character. 
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First  Quarter  s  Shlpbuildingr- 

In  last  mcmth*s  notes  we  referred  briefly  to  the 
ootpui  of  the  fir^t  shipbuilding  quarter  of  the  year. 
Since  then  the  returns  from  the  various  districts  show 
thai  the  production  of  the  whole  kingdom  in  the  three 
months,  from  January  to  March,  1904,  was  300,800 
tons,  of  which  168.900  tons  were  in  England.  102.400 
tons  in  Scotland  and  29,500  tons  in  Ireland.  This 
compares  not  unfav^ourably  with  last  year  from  the 
shipbuilders'  point  of  view,  and  the  second  quarter 
has  opened  with  a  considerable  improvement  in  the 
indiistrv'.  Since  our  last  comments  a  large  number 
oi  contracts  have  been  booked,  and  the  prospects 
of  the  shipbuilder  have  changed  for  the  better.  In 
Scotland,  for  instance,  it  is  computed  that  in  March  the 
new  contracts  booked  were  for  about  50,000  tons,  ancl 
that  during  the  quarter  some  30,000  tons  more  were 
booked  than  were  launched.  It  is  true  that  the 
work  is  very  unevenly  distributed,  and  that  a  con- 
siderable number  of  the  shipyards  entered  the  second 
quarter  with  httle  or  nothing  on  hand.  Still,  the 
district,  3.^  a  whole,  is  benefited,  and  the  number 
of  unemployed  shipyard  workers  is  reduced.  In 
the  North  of  England  the  contracting  has  been  still 
more  extensive,  and  yards  which  were  almost,  it  not 
entirely,  idle  in  the  closing  part  of  last  year  are  now 
actively  employed. 

Shipbuilding  Prospects, 

This  IS  so  far  good,  but  the  prospect  for  shipowners 
has  not  improved.  During  the  three  months,  January 
to  March,  some  200  to  250  merchant  steamers  have  been 
ordered  from  British  builders,  representing  a  carryinj^ 
capacity  of  say,  a  million  and  a-quarter  tons.  The 
trouble  in  the  immediate  future  uijl  l>e  how  to  find 
employment  forthem.  The  world's  shipping  has  not  been 
reduced  by  losses  or  withdrawals  in  any  w^ay  commen- 
surate with  the  additions  now  being  made  to  it,  while 
the  world's  commerce  has  declined  and  is  declining. 
as  it  always  does  in  the  periods  of  depression  which 
follow  a  boom.  As  has  been  already  said  here,  the 
war  in  the  East  has  caused  some  gaps  in  the  streams 
of  ocean  carriers  ;  but  it  has  also  suspended  altogether 
a  good  deal  of  ocean  traffic  with  Japanese  and 
Asiatic-Russian  ports.  The  restriction  of  trade  is 
greater  than  the  withdrawal  of  Russian  and  Japanese 
shipping.  No  doubt  there  is  a  gootl  deal  of  tonnage 
being  employed  both  by  Russia  and  Japan  for  the  con- 
veyance  of  coal  to  the  Far  East  at  payable  freights. 
In  some  cases  there  may  be  long  detentions,  but 
in  most  cases  the  difliculty  with  these  vessels  will 
be  to  get  homeward  cargoes.  But  against  these  diver- 
sjons  of  tonnage  from  normal  avenues  of  employment. 
we  have  now  to  look  forward  to  the  new  tonnage- 
very  largely  of  the  "  tramp  "  order — that  will  be 
put  into  the  water  during  the  remainder  of  the  year. 
Meanwhile,  there  is  no  probability  of  further  reduction 
in  the  cost  of  new  ships.  Steel  plates  are  £$  15s,, 
less  five  per  cent,  in  Scotland,  and  ^5  12s.  66..  less 
two  and  a-half  per  cent,  in  the  North  of  England, 
and  with  the  growing  understanchng  among  steel 
manufacturers  are  more  hkely  to  be  dearer  than 
cheaper — -unless  American  or  German  stuff  comes  in. 
And  wages  can  hardly  be  lowered  when  the  order 
books  are  full. 

Lloyd's  BetuFES. 

The  quarterly  shipbuilding  returns  of  Lloyd's  Register 
differ  as  usual  from  the  records  collected  from  Ihe 
shipbuilders.  As  regards  the  work  ''  under  construction  " 
they  show  that  the  new  quarter  began  with  merchant 
shippini*  on  hand  to  the  extent  of  398  vessels  and  1^8,664 


gross  tons  as  comprired  with  423  ve^ssels,  and  974,686 
gross  tons  at  the  correNponding  date  in  IQ03.  The  total 
is  about  90.000  tons  more  tlmn  at  the  beginning!  of 
January.  Lloyds  figures,  however,  do  not  indudei 
vessels  bonked  but  on  which  work  had  not  actually  begun 
at  the  end  of  March,  The  warships  under  consti^cticin'^ 
in  addition  are  74  vessels  of  377,1 15  tons  displacement 

The  Cunard  Commission. 

The  Commission  of  Inquiry  appointed  by  the  Cunard 
Company  have  decided  that  the  turbine  should  be 
adopted,  and  that  four  shafts  and  four  sets  of  turbines 
should  be  preferred  to  three.  The  Commission  give 
many  data  as  to  the  results  of  the  various  experiments 
made  which  led  to  their  conclusions.  The  advantages 
and  disadvantages  of  the  turbine  system  are  discussed 
in  their  report,  but  little  saving  of  weight  or  area  is 
claimed.  The  machiner>'  of  the  two  new  ships  to 
maintain  under  all  weather  condition.^  a  mean  of 
65,000  iJi.p.,  wnll,  it  is  estimate^l,  be  only  300  Ions 
lighter  than  with  reciprocating  engines ;  but  the 
Commission  advise  the  Company  not  to  rely  on 
this  sav^ing  to  the  extent  of  adding  such  300  tons  to 
cargo  or  other  accommodation,  but  to  hold  it  in 
reserve  in  design  for  machinery*  One  important 
disadvantage  dwelt  upon  is  the  lack  of  economy  at 
low  speeds  ;  but  as  the  new  Cunarders  will  always 
run  at  a  uniform  speed  of  24^  knots,  this  should  be 
considered  a  minimum  in  proportioning  the  turbines, 
so  that  at  that  speed  the  greatest  power  will  l>e  secured, 
and  then  the  coal  and  steam  consumption  should  be 
superior  to  reciprocating  engines.  In  the  trials  of  the 
English  Ciiannel  turbine-propclled  vessels  at  full 
speed  these  showed  an  economy  of  two  per  cent, 
over  reciprocating  engines.  The  Commission  say  that 
this  result  cannot  be  accepted  as  final,  because  there 
are  several  factors  influencing  efficiency  which 
cannot  be  eliminated,  such  as  the  form  of  the  screw 
propellers,  the  form  of  the  stern  of  the  sliip  and  the 
distance  of  the  propellers  from  the  hull,  etc.  Economy, 
however,  will  result  from  the  use  of  the  turbine  by 
the  reduction  of  the  stall  in  the  engine-room,  and 
by  the  absence  of  lubricating  oil  in  the  exhaust  steam. 

Shafts  and  Propellers. 

The  Commission  recommend  four  shafts  not  only 
because  four  screws  will  give  a  higher  c-r 
but  because  it  is  imprudent  to  divide  the  pown 
a  fewer  number  of  shafts.  The  Commission  cot^^...vi.  i 
the  power  necessar\*  to  give  the  sea-speed  of  24 J 
knots  with  various  forms  ot  hull,  and  although  24J 
knots  can  be  realised  at  sea  under  normal  weather 
conditions,  it  is  necessary  to  have  a  considerable 
margin  of  power  to  ensure  that  this  rate  will  be  main- 
tained under  adverse  conditions.  For  this  reason 
2y  knots  will  be  attained  on  an  extended  trial  trip. 
Consequently,  with  three  shafts,  the  power  transmitted 
through  each  would  require  to  have  been  about  25,000 
i.h.p..  whereas,  with  four  shafts  it  will  not  much 
exceed  i8,«:>oa  i.h.p.  There  is  also  to  be  considered 
the  question  of  the  size  of  the  turbine  and  the  advantage 
of  limiting  the  number  of  revolutions  per  minute  of 
t  he  screw  propellers*  Large  diameter  improves  the  sea- 
manoeuvring  quality,  and  the  Committee  started  with 
the  proposition  that  the  revolutions  should  be  limited 
to  140  per  minute.  This  is  considerably  more  than 
with  reciprocating  engines,  but  it  compares  with 
300  to  500  revolutions  at  which  smaller  turbine- 
driven  vessels  are  now  run.  The  design  of  turbine  will 
differ  slightly  from  that  in  other  ships ;  they  will 
require  to  be  of  greater  diameter  to  give  the  power, 
and  the  peripheral  speed  will  consequently  be  vtry 
high,  but  no  greater  than  with  existing  turbines. 
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Cunard  Turbine  Encrines. 

It    i^    proposed    that    there    shall  be  one  go-ahead 
turbine  on  each  of  the  four  shafts,  which  will  be  ecjui* 
tant  from  each  other.     The  high  pressure  turbines 
11    be   mounted   on    two  outside  shafts,   which   will 
vc  the  propellers  at   a  considerable  distance  from 
le stern  of  the  ship,  and  thus  there  ^s-ill  be  the  minimum 
disturbance  to  the  flow  of  water  to  the  two  inside 
propellers,  which  will  be  placed  right  aft  in  the  usual 
way.     On  each  of   the   two  inside  shafts   there   will 
be    two   turbines.     On   each   there   will   be   two   low- 
pressure   turbines    for  driving    the   ship   ahead.     The 
other  two  will  be  for  astern  motion.     The  pcm'er  for 
ahead  motion  is  to  be  in  two  steam  units,  each  with  one 
high    and    one   low-pressure   turbine,    giving    the   best 
expansion  of  steam  ;    but  should  there  be  any  break- 
tlown  of  one  set  the  three  remaining  shafts  may  be  run. 
and  thus  only  one-fourth  of  the  power  will  be  unavail- 
able.    One  advantage  of  the  four  screws  and  of  the 
two   central   sliafts    being   fitted    ^^-ith    astern   driving 
turbines  is  that  the  power  for  driving  astern  will  be 
ecpial  to  one-half  the  forward  motion  power  distributed 
through  two  shafts* 

Experimental  Tanks, 

The  Institution  of  Nav^al  Architects  are  taking 
steps  to  follow  up  practically  the  appeal  which  Sir 
William  ^Mlite  made  at  the  recent  Congress  to  ship- 
owners and  shipbuilders  on  the  subject  of  experimental 
tanks.*  About  three  years  ago  at  Glasgow,  Mr. 
Yarrow  proposed  that  an  experimental  tank  should 
be  established   under  the  auspices  of  the   Institution 

rOf  Naval  Architects.  A  committee  was  appointed 
Ko  give  effect  to  this  proposal,  and  in  March,  jgo2, 
p,  report  was  submitted  to  the  Council,  and  the  latter 
authorised  the  committee  to  take  the  steps  necessary 
to  raise  the  isum  of  £15,000,  which,  it  was  estimated, 
would  suffice  to  build  and  equip  a  suitable  experimental 
estabUshment  in  connection  with  the  National  Physical 
Laboratory  in  Bushy  Park,  where  a  suitable  site  could 
be  found.  There  was,  however,  in  some  quarters  a 
conviction  that  it  was  preferable  to  have  experimental 
tanks  for  testing  ship  models  closer  to  the  great  ship- 
building centres,  and  there  was  also  a  fear  that 
in  any  estabUshment  for  testing  ship  models,  represeti- 
ting  competing  designs  or  new-  ideas,  there  might 
be  a  serious  chance  of  leakage  or  improper  use  of 
infarmation.  Sir  William  W^hite  did  not  concur  in 
this  view,  but  he  does  not  think  it  wise  to  establish 
a  single  tank  in  any  locality-  He  rather  advocates 
the  estabhshment  by  each  of  the  large  builders  of 
experimental  tanks  of  their  own.  such  as  that  which 
Messrs.  Denny  have  for  twenty  years  had  at  Dum- 
barton, and  as  John  Brown  and  Co..  Ltd.,  have  now 
at  Clydebank.  But  what  Sir  William  White  advises. 
and  a  committee  of  the  Institution  of  Naval  Architects 
are  about  to  endeavour  to  carry  out,  is  the  establish- 
ment of  a  tank  in  connection  with  the  National  Physical 
Laboratory  for  purely  research  work. 

Sallinsr  Ships, 

In  an  interesting  address  to  the  Royal  Philosophical 
Society  of  Glasgow  at  the  beginning  of  April, 
Itfr.  Robert  Caird.  LL,D.  (of  the  great  shipbuilding 
firm)  dwelt  on  the  developments  in  the  means  of 
communication  by  sea  during  the  nineteenth  centur>*. 
In  the  course  of  his  remarks  he  said  that  the  opening 
of  the  Suez  Canal,  among  other  things,  promoted  the 
gradual  but  unrelenting  supersession  of  sailing  ships 
by  fiteatn  even  on  the  longest  routes,  due  in  great 
measure  to  the  cootinuous  improvements  in  marine 

"  See  fttise  4^5^  Eo. 


engineering*  lending  to  increased  economy  of  fuel,  to 
the  multiplication  of  coaling  stations  and  to  rTi 
conveyance  of  coal  to  distant  points.  The  sta^ 
of  last  year  show  that  while  622  merchant  su-iAi.,.,^ 
of  over  2.200  tons  average  were  built  in  this 
country,  only  seventy-two  sailing  ships  of  700  tons 
average  were  added  to  the  register.  Only  one-tweniy- 
eighth  of  the  new  tonnage  was  sailing.  But  while 
what  Mr*  Caird  says  is  quite  true  we  do  not  believe 
that  the  hfe  of  the  sailing  ship  is  done,  or  ever  will 
be  done.  Nor  do  the  sailing  shipowners  of  Britain, 
Germany  and  France,  who  have  formed  an  International 
Union  for  the  preservation  of  each  other  from  each 
other's  attacks  on  the  freight  market. 

Shipping  In  1903, 

In  the  course  of  a  restrospect  of  shipping  covering 
1903,  the  editor  of  the  "  Shipping  World  Year- Book  " 
writes  :  The  depression  to  which  we  referred  when  re- 
viewing the  position  a  year  ago  has  pressed  still  harrier 
ui>un  shipbuilding  and  shipping  during  the  year  J9<v^. 
Although  the  volume  of  oversea  trade  was  the  greatest 
in  the  history  of  commerce,  freights  have  nev^er  been 
so  low  as  during  the  last  twelve  months,  and  tliis 
remark  apphes  practically  to  all  shipping  trades,  in 
home  and  foreign  seas  and  countries,  wdth  exceptions 
in  the  passenger  and  emigrant  business.  It  goes 
without  saying  that  this  state  of  things  has  deterred 
many  shipowners  from  ordering  new^  tonnage.  The 
best-informed  have  bided,  and  are  still  biding,  their 
time,  until  the  bottom  price  is  touched.  Moreover, 
prices  of  shipbuilding  materials  have  been  well  main- 
tained throughout  the  year  ;  nor  have  the  w-ages  and 
earnings  of  artisans  and  labourers  been  much  reduced  : 
while  British  yards  on  the  whole  have  been  employed 
beyond  expectation,  beyond  parallel  or  comparison 
(war  vessels  excluded)  with  the  yards  of  any  other 
country,  and  have  turned  out  tonnage  at  low^er  prices ■ 
than  have  ever  before  been  booked  for  a  similar  clas^l 
of  ships.  The  world's  output  of  war  and  merchant  1 
tonnage  during  1905  aggregated  2,730,205  tons,  and 
the  contribution  of  British  yards  to  the  whole  is 
1 .424,88K  tons.  The  figures  for  1902  gave  a  total 
output  by  the  yards  of  the  world  of  2,733,024  tons  ; 
the  contnbution  of  the  yards  of  the  United  Kingdom, 
1.654.644  tons,  leaving  1,078,380  tuns  as  the  output 
of  the  other  shipbuilding  countries  of  the  world. 

It  is  true  that  British  v-ards  show  a  dechne  in  output 
equal  to  133  per  cent.,  while  foreign  and  colonial 
yards  have  an  increase  of  20  per  cent.  ;  the  world's 
production  of  shipping  showing  the  small  falling  off 
cA  009  per  cent.  But  it  must  be  explained  that  the 
more  favourable  position  of  foreign  yards  is  accounted 
for  by  their  largely  increased  output  of  fighting  tonnage, 
and  the  falling  olf  in  the  Royal  Dockyards  figures  from 
5i,5f:io  tons  in  I9<j2  to  28.290  tons  m  1903. 

Notable  Launches. 

Since  the  last  instalment  of  these  notes  appeared, 
Me:ssrs.  Harland  and  Wolff.  Ltd..  launched  the  large 
twin-screw  steamer  Dunluce  Casth  from  the  south  end 
oi  the  Queen's  Island.  The  new  liner  is  475  ft>  long 
by  56  tt.  6  in.  beam,  and  about  8,380  tons  gross.  She 
is  destined  for  the  intermediate  ser^'ice  of  the  Union- 
Castle  Mail  Steamship  Company.  Ltd.  She  will 
have  large  cargo-carrying  and  retrigerating  capacity. 
Messrs.  Hawthorn,  Leslie  and  Co.,  Hebbum-oo-Tyne. 
have  launched  the  first  turbine  passenger  steamer  j 
for  service  on  the  Canadian  lakes.  The  vessel  has  been 
built  to  the  order  of  the  Turbine  Steamship  Company, 
Ltd-,  of  Hamilton.  Ontario,  and  has  been  specially 
designed  for  the  new  service  between  Hamilton  and  ^ 
Toronto* 
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Belfrlum. 

Tenders  are  invited  for  the  construction  of  a  new 
dry  dock»  etc.,  at  Ostend.  The  estimated  cost  is 
^120(000  :  a  deposit  of  £i2,oi:>o  is  required  to  qualify 
any  tender,  which  will  be  received  up  to  the  24th 
July  at  I,  Square  Stephanie,  Brussels. 

Spain. 

The  Santander  and  Bilbao  Railway  Company  have 
been  authorised  to  estabUsh  a  double  line  between 
Bilbao  and  Las  Arenas.  A  Royal  Order  hais  authorised 
the  Government  to  grant  a  concession,  without  sub- 
vention, for  a  metre  gauge  steam  railway  from  Col- 
menar  de  Oreja,  through  sundry  towns  to  Alciizar  de 
San  Juan. 

Tenders  sire  in  demand  for  the  supply  of  a  rotary 
dredging  machine^  Ihree  lighters,  and  ;t  HoaLing  pump, 
for  u£e  in  the  Htielva  port  works.  Tenders  will  be 
received  up  t«  the  8th  June,  a  deposit  of  5  per  cent,  is 
required  lo  qualify  tenders.  Persons  tendering  must 
stale  whether  the  m;iterial  they  propose  to  supply  is  new 
or  secondhand.  Tenders  will  be  recL-ived  up  to 
May  9th  next,  at  the  oince  of  the  Director-Gunerid  ol 
Public  Works  in  Miidrid,  for  the  executinn  of  the  work 
of  prolonging  certain  moles  and  for  other  harbour  works 
at  Tarragona^  at  the  upset  price  of  2»33o,ooo  pesetas  (or 
about  ;f66vHoo).  A  deposit  of  about  £3,370  is  required  to 
qualify  tenders. 

Nicaragua, 

The  Government  of  Nicaragua  has  a  corps  of  civil 
engineers  surveying  the  line  for  a  railway  from  San 
Migueltto,  on  the  suuth-eastern  shore  of  Lake  Nicar- 
agua, to  Monkey  Pointy  on  the  Caribbean  Sea,  This  line 
was  surveyed  lor  an  English  syndicate,  whose  surveyors 
reported  the  rocitcas  iavourable  to  r.iilway  construction, 
cspeci^dly  the  eastern  half.  The  route  is  projected 
through  a  region  without  population  and  the  through 
trathc  will  not  pay  even  a  low  rate  of  interest  on  the  cosb 
It  is  stated,  however,  that  the  President  of  the  Republic 
will  build  this  railway  if  possible.  With  capital  to  keep 
the  work  going  the  railway  can  be  completed  in  about 
two  years  from  its  actual  commen cement, 

Portugal 

The  plan  and  estimate,  amounting  to  about  £26.183, 
for  the  construction  ol  the  fourth  section  of  the  Southern 
Railway,  between  Tavira  and  Cacella.  12,000  metres, 
have  been  approved  and  working  operations  sanctioned. 

Italy. 

The  Itahan  Navy  Department  has  given  notice  that 
in  future  foreign  firms  will  be  allowed  to  compete  in  ail 
contracts  for  armour  plates  and  naval  supplies,  as  the 
Tariff  affords  the  home  industry  the  necessary  pro* 
tection. 


Cape  Colony. 

Bills  will  be  introduced  into  the  Cape  Parliament 
during  the  ensuing  session  authorising  the  construe  lion 
and  working  of  railways  from  Isinuku  to  Umtata,  and 
St.  John's  to  Kokstad.  The  Council  of  the  Municipality 
of  Kalk  Bay  w^ll  introduce  a  Bill  authorising  the-i 
Council  to  supply  electricity  for  lighting,  heatLng,  and 
power  purposes  for  general,  industrial,  and  domestic 
purposes. 

Natal. 

A  correspondent  of  the  Board  of  Trade  w^nte3  : — 
*'  It  has  been  known  for  many  years  that  deposits  of 
iron  of  excellent  quality  exist  in  the  northern  districts 
of  the  Colony,  and  there  is  reason  to  believ^e  that  a 
judicious  investment  of  capital  would  result  in  the 
development  of  a  very  important  industry  there/* 
This  would  in  time  necessitate  a  large  quantity  of 
mining  gear,  tools,  etc,  for  the  development  of  such  an 
extensive  property. 

Argentina. 

The  Government  has  been  authorised  to  construct, 
directly  or  by  means  of  priv^alc  enterprise,  in  accordance 
uith  the  existing  laws,  a  large  number  of  bridges  and 
roads  throughout  the  Republic.  Among  the  former 
may  be  named  the  bridge  crossing  the  Riachuelo  de 
Barracas  in  continuation  of  the  Avenida  in  Buenos 
Ayres,  at  a  cost  of  $300,000  (national  currency) ;  a 
bridge  over  the  River  Colorado  in  el  Paso  Morales. 
Si 00.000 ;  a  light  cart  road  bridge  over  the  River 
Corrientes  between  Santillan  passage  and  the  crossings 
of  the  river  by  the  railway  Une,  $540,000 ;  con- 
struction of  a  cart  road  bridge  over  the  River  Mendoza 
at  Palmira,  $250,000.  Tenders  are  invited  for 
the  supply  of  twelve  locomotives,  100  closed 
wagons,  and  hjo  open  trucks  for  the  Central 
Northern  Railway  of  Argentina,  in  accordance  with 
plans  and  conditions  drawn  up  by  the  Direction  of 
Ways  ol  Communication. 

China. 

Nearly  all  parts  of  China  are  greatly  in  need  of  lie  Iter 
facilities  for  suppilying  the  people  with  pure  drinking 
water.  In  all  the  city  of  Foochow,  with  its  million  of 
inhabitants  there  is  not  a  single  pump,  windlass,  or 
other  mechanical  appliance  for  raising  water  from 
wells  or  bringing  it  from  the  river  to  supply  the  city. 
There  is  no  public  water  system  m  all  Southern  China* 

Egypt. 

The  Egyrb^'i  Railway  Atl ministration  is  about  to  spend 
3,000,000  Egyptian  pounds  on  new  works  and  materials. 
It  is  proposed  to  construct  two  lines,  instead  of  the 
present  single  one,  from  Minieh  to  Wasta,  at  a  cost  of 
600,000  Egyptian  pounds  ;  to  extend  all  the  lines  on  the 
system,  chiedy  the  line  to  Rosetta^  to  build  goods. 
stations,  etc. 
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ONE   OF  THK   XEW   RAILWAY   FERRY   BOATS. 


THE    GJEDSER-WARNEMUNDE    FERRY    BOATS. 


By  Our    Berlin'   Correspoxdext. 


THE  ferry  boat  line,  42  kilometres  in 
length,  between  Gjedser,  Denmark,  and 
Wamemiinde,  Germany,  which  was  opened  on 
October  ist  last  year  as  part  of  the  Berlin- 
Copenhagen  railway  line,  comprises  four  ships, 
two  of  which  belong  to  the  Danish  and 
two  to  the  German  State.  Each  country 
possesses  a  wheel  steamer  and  a  twin  stern- 
^>crew  steamer.  The  boats  are  provided  on 
deck  with  rails  intended  for  receiving  whole 
railway  trains,  both  with  passengers  and  goods  ; 
the  wheel  steamers,  having  only  one  track,  are 
specially  intended  for  passenger  service,  whereas 
the  screw  steamers,  provided  with  double 
tracks,  will  in  the  first  place  be  utilised  for 
carrying  goods.  In  winter,  however,  during 
the  ice  period,  the  screw  steamers  are  to  be 
employed  for  the  total  traffic. 

Travellers  from  the  European  Continent  to 
Copenhagen  and  vice  versn  are  thus  offered  the 
advantage  of  being  conveyed  direct  from 
Germany  to  Denmark  without  their  being 
compelled  to  leave  the  train,  and  without  their 
luggage  having  to  be  transhipped.  The  rail- 
way trains  are  led  direct  up  to  the  ferry  boats, 
to  be  conveyed  over  sea  without  the  luggage 
being  unloaded.  Moreover,  all  the  goods  sent 
to  Denmark  and  Sweden  may  now  be  carried 
direct  on  a  much  shorter  way ;  in  fact,  the 
new  Une  is  more  than  300  kilometres  shorter 
than  the  existing  ferry  boat  line  from  Jutland 
to  Seeland,  thus  admitting  of  a  material  saving 
both  in  time  and  freight.  In  order  to  maintain 
the  ferry-boat  service  throughout  the  winter, 
the  screw  ferry  boats  are  designed  as  particularly 
powerful  ice  breakers,  capable  of  clearing  the  ice 
obstructing  the  harbour  under  any  circumstances. 
Of  the   four  boats  above  mentioned,   three 


were  built  by  the  firm  of  F.  Schichau,  Elbing. 
These  ships  are  made  from  the  best  class  Siemens- 
Martin  steel,  in  accord  with  the  regulations  of 
the  German-Lloyd.  The  main  deck  is  closed 
in  front  by  a  forecastle,  provided  with  a 
mechanically  moving  passage  for  railway  cars. 
In  this  way  the  boats  are  enabled  to  sail  as 
soon  as  the  railway  cars  have  been  transported 
on  board  the  ship.  On  arriving,  the  train 
may  immediately  be  transported  on  land  through 
the  movable  forecastle,  and  can  at  once  proceed 
on  its  way.  The  length  of  track  is  about 
80  metres  in  the  wheel  boats  and  125  metres 
in  the  screw  boats,  the  ferry  boats  thus  being 
able  to  receive  "  D-trains/'  passenger  or  freight 
trains  of  corresponding  length.  As  the  ferry 
boats  are  not  able  to  turn  round  inside  of  the 
harbour,  they  are  specially  equipped  in  order 
to  leave  the  latter  backwards  and  to  turn 
outside  of  it. 

The  two  wheel  boats  have  a  triple  expansion 
steam  engine  each  of  2,500  i.h.p.,  developing 
the  power  necessary  to  drive  the  ship  at  the 
speed  of  13-5  knots  at  about  45  revolutions  per 
minute,  and  a  coal  consumption  of  075  kilo- 
grammes per  h.p.  hour.  The  three  steam 
cylinders  are  arranged  one  beside  the  other, 
the  low-pressure  cylinder  being  midway.  The 
engines  are  provided  with  surface  condensers, 
with  air  and  circulation  pumps,  steam-reversing 
device,  and  the  necessary  feeding  and  Lenz 
pumps.  The  boiler  plants  comprise  four  cylin- 
dric  ship  boilers  each,  two  of  which  are  located 
in  each  vessel  in  a  common  boiler  room.  For 
cases  of  emergency  a  small  vertical  boiler  is 
provided. 

The  machine  plant  of  the  screw  boat  Mecklen- 
burg consists  of  two  vertically  arranged  triple 
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1.  J>adies>'  Saloon. 

2.  Smoking  Room  ( ist  and  2iid  class). 


3.  Chart  House. 

4.  Rudder  House. 


expansion  machines,  developing  a  total  amount 
of  about  2,500  i.h.p.,  with  about  80  revolutions 
per  minute,  and  a  consumption  of  coal  of  075 
kilogrammes  lor  i.h.p.  hour.  The  boiler  plant 
comprises  two  cylindric  double  boilers,  designed 
and   arranged   in    the   way   usual   with   ships. 


being  installed  in  a  common  boiler  room' in 
front  of  the  machine  room.  There  is  also  a 
small  vertical  boiler  for  emergency  purposes. 

The  boats  are  lit  by  electricity  throughout, 
two  projectors  serving  to  illuminate  the  sea 
at  night. 


1.  Cook. 

2.  Kitchen. 

3.  Pantry. 

«.  Luggage  Room  (18  sq.  m.) 
i).  Letter  Room. 
10.   Luggage  Room  (J)  sq.  m.) 


11.  Captain. 

12.  Three  Kitchen  Girls. 

13.  Lamp  Room. 

14.  Smoking  Room. 

15.  16,  Custom  House  Office. 
17,  18,  Railway  Otiicials. 
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I,  2,  3,  etc.  First  and  Second-class  Passenger 

Cabins. 
<).  Ladies'  Saloon. 

20.  Pantry. 

21.  Steward. 
2}.  Stewardess. 

2(k  Dining  Room  (ist  and  2nd  class). 


27,  28,  31,  32.  Coal. 
2g.  Machine  Room. 
30.  Boiler  Room. 

34.  Saloon  (3rd  class). 

35.  Pantry. 

38.  Ladies*  Saloon. 

39,  etc.,  etc.    Machinists,  Stokers,  Sailors. 


A    FLOATING    EXHIBITION. 


\X7E  have  pleasure  in  calling  attentioD 
V  V  to  the  Imperial  Floating  Exhibition 
—a  novel  idea  which  has  been  formulated 
with  a  view  to  the  development  of 
British  trade  abroad. 

The  idea,  as  set  forth  in  an  interesting 
httle  brochure,  liiiblished  by  the  Manager 
of  the  Exhibition,  Mr.  John  Henderson, 
is  to  charter  a  lari^e  steamer,  lit  her  out 
with  samples  of  goods  manufactured 
by  the  best  British  industrial  iirms,  and 
send  her  mi  a  voyape  round  the  principal 
ports  of  the  Empire,  China.  Japan,  and, 
possibly,  one  or  two  other  countries 
important  as  markets  for  British  pro- 
ducts. 

Accompanying  the  steamer  will  be  a 
representative  uf  each  lirm  exhibiting, 
and  a  competent  staff  of  officials  for 
organising  and  carrying  out  the  details  of 
the  tour.  A  fixed  amount  of  clear  space 
will  be  set  aside  for  each  participant. 
At  each  port  of  call  the  Exhibition  will 
be  "  opened  "  by  a  prominent  official,  and 
the   members   of   the  local    Chambers  of 


VICTORIA    JIKIDGK,    URISBANF, 

Commerce,  the  leading  traders,  and  others 
are'to  be  entertained  on  hoard.  Advance 
agents  of  the  Exhibition,  assisted  by  the 
local  press,  will  see  that  the  advent  of 
the  Exhibition  is  made  widely-known 
throughout  the  trading  community  of 
each   country. 

The  objects  the  organisers  have  in 
establishing  the  Exhibition  are:  (i) 
The  promotion  of  inter- Imperial  com- 
merce ;  (2)  The  personal  introduction  of 
the  seller  to  the  tiiiyer  ;  (3)  To  provitle  a 
means  by  which  British  manufacturers 
can  fully  investigate  the  peculiar  con- 
ditions and  requirements  of  individual 
markets.  (4)  The  advertisement  of 
British  industries  by  bringing  to  Foreign 
and  Colonial  ports  a  representative  Ex- 
hibition of  British  manufactured  articles. 

We  gather  from  the  pamphlet  that 
limited  space  will  prevent  the  appropria- 
tion of  accommodation  by  two  lirms 
representing  the  same  trade.  As  it 
seems  to  us  that  this  would  somewhat 
circumscribe  the  limits  of  the  Exhibition, 
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we  are  glad  to  note  that  it  has  Iweii 
decided  to  make  exceptions  to  this  rule, 
when  it  is  found  impossible  to  discover 
one  firm  capal>le  of  adequately  represen- 
ting a  particular  industry  in  all  its 
branches,  '*  In  such  cases/'  writes  Mr. 
Henderson,  ''  a  certain  space  (necessarily 
small)  will  be  allotted  to  the  trade,  and 
various  manufacturing  houses  will  com- 
bine to  make  the  show  thoroughly 
representative." 

We  arc  als<j  informed  that  the  steamer 
to  be  chartered  for  the  purposes  of  this 
Exhibition  is  the  Lake  Afe frantic,  a  North- 
American  liner  of  some  5,500  tons, 
The  Exhiliition  ship  will  probably  sail 
from  London  during  September.  Thexe  is 
no  doubt  but  that  the  Exhibition  will  be 
watched  with  great  interest.  The  accom- 
panv^ng  illusiralions  from  the  brochtire 
show  three  of  the  numerous  ports  of  calL 
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FIG.    I.       THE   PICKOL'ICK    ELECTRIC    BAR  COAL-CITTER,   WITH   ALTERXATIXG    CURRENT   ELECTRIC   MOTOR, 

ADJUSTED   FOR    UXDERCUTTIXG. 


COAL  CUTTING  BY  ELECTRICITY. 


TX  view  of  the  recent  report  on  the  employment  of 
•■•  electricity  in  mines,  the  "  Red  Book,"  issued  by 
Messrs.  Mavor  and  Coulson,  Ltd.,  possesses  peculiar 
interest  for  colliery  owners  and  managers.  It  is  con- 
cerned with  Pickcjuick  coal-cutting  machines  fitted 
vriih  direct  current  electric  motors,  three-phrase  motors, 
and  compressed  air  motors.  It  is  pointe<l  out  that  the 
long  wall  method  of  working  is  better  suite<l  than  any 
other  for  machine  mining,  and  is  favourable  to  a  large 
output  per  machine. 

The  economies  effected  by  machine  mining  are  sum- 
marised as  follows  : — 

(i )  The  cost  of  holing  is  reducc<l  by  the  large  increase 
of  output  per  man  employed. 

(2)  A  large  output  is  (obtained  from  a  relatively 
small  face,  and  the  extent  and  cost  of  maintenance  of 
roads  is  reduced. 

(3)  The  cost  of  timbering  is  reduced,  and  the  straight 
and  rapid  advance  of  tiie  face  facilitates  the  breaking 
away  of  the  coal. 

(4)  The  use  of  explosives  is  almost  invariably  re- 
duced, and  is  freciuently  aboUshed  by  machine  holing. 

(5)  The  percentage  of  slack  is  reduced,  and  the  sale 
price  of  the  coal  is  substantially  increased. 

(6)  Greater  safety  to  the  miner.  The  machine  does 
the  most  dangerous  and  laborious  part  of  the  miner's 
work,  and  the  systematic  timbering  imposed  by 
machine  hoUng  rrc luces  falls  at  the  face,  and  diminishes 
the   number   of   accidents   and   compensation   claims. 


The  ratio  of  accidents  to  tonnage  output  has  proved  to 
be  much  lower  with  machine-cut  than  with  hand- 
holed  coal. 

The  writer  remarks  that  when  the  system  of  electric 
supply  is  open  to  choice,  direct  current  should  be 
selected,  as  it  is  the  best  adapted  for  driving  coal- 
cutters. When  the  adoption  of  alternating  current 
is  determined  by  other  considerations,  a  low  periodicitVr 
not  exceeding  30  cycles  per  second,  should,  if  possible, 
be  used.  The  Umitations  in  respect  of  diameter, 
speed  of  rotation,  and  complete  enclosure  of  coal- 
cutter motors  are  incompatible  with  the  best  design 
in  alternating-current  motors  for  higher  periodicities. 
The  application  of  alternating-current  motors  with 
closed  circuit  rotors  to  the  larger  sizes  of  bar  coal- 
cutters for  use  in  thick  and  medium  seams  presents 
little  difiiculty  when  the  periodicity  does  not  exceed 
30  cycles  per  second,  but  for  the  small  size  machines  the 
use  of  alternating  current  is  impracticable.  Where  the 
supply  is  alternating  it  is  therefore  necessary'  to  inter- 
pose n)tary  converters,  or  motor  generators,  in  order 
to  transform  to  direct  current  for  the  small  machines. 

The  five  parts  which  make  up  the  Pickquick,  viz., 
the  cutter  bar,  gear  head,  motor,  switch  box,  and 
hauling  gear,  are  described  in  detail,  and  some  inter- 
esting diagrams  (reproduced  herewith)  show  specimen 
seams  worked  by  this  cutter.  We  also  reproduce  a 
view  of  the  machine  fitted  with  alternating  current 
electric  motor,  and  adjusted  for  under-cutting. 
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Depth,  6cx)  (t.     Fireclay  Holing. 
Undercut,  4  ft.  deep. 
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Depth,  8uo  ft.     Coaly  Band  Holing. 
Undercut,  4  ft.  deep. 


Depth,  1,500  ft.    Inclination  of  Face,  i  in  ro. 
Dirt  Band  Holing.     Undercut,  5  ft.  6  in.  deep. 


Depth,  1,200  ft.    Inclination  of  Face,  i  in  9. 
Fireclay  [Holing.     Undercut,  4  ft.  deep. 


Depth,  2,200  ft.     Inclination  of  Seam,  i  in  5. 
Hard  Fireclay  Holing.     Undercut,  4  ft.  6  in.  deep. 


Depth,  2,000 It.     Inclination  of  Seam,  1  in  10. 
Coal  Holing,     Undercut,  6  ft.  deep. 


FIG.   2.      SEAMS   ILLUSTRATING  THE    WORKING  OF  COAL  CUTTING   HY   MACHINERY. 
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A   GUIDE-BOOK   TO 
niNING. 


Notes  on  Professor  Le  Neve  Foster's  New  Text-Book  on  **  The  Elements  of  Mining 

and  Quarrying.'' 


SIR  C.  LK  NEVE  FOSTER.  D.Sc.  F.R.S..  has 
rendered  his  new  text-l>ook,*  on  the  "Elements 
of  Mining  and  Quarrying,"  additionally  attractive 
to  students  by  the  inclusion  of  a  number  of  engraxings 
'llustrating  m'nng  operations  as  they  are  actually 
carried  on.  One  of  these  shows  the  use  of  the  wire 
saw  at  Maillou  Slate  Quarr\-,  Labasscre,  near  Bagneres- 
de-Bigorre,  France.  Vertical  and  horizontal  cuts  are 
made  by  the  ffaw,  but  in  the  illustration  (fig.  2)  the 
horizontal  cuts  are  covered  by  rubbish. 

**  The  most  novel  method  of  cutting  stone,"  says 
the  author.  "  is  one  which  is  in  use  at  marble  quarries 
in  Belgium,  Carrara  and  elsewhere.  It  consists  in 
sawing  grooves  by  an  endless  cord,  composed  of  three 
steel  wires  twisted  together,  which  travels  on  the 
rock,  and  is  supplied  with  sand  and  water.  Fig.  i 
represents  the  arrangement  adopted  at  the  Traigneaux 
Quarry,  near  Philippeville.  Belgium.  A,  B,  C,  D,  E,  F, 
is  the  wire  cord  travelling  in  the  direction  shown 
by  the  arrows  ;  (}  and  H  are  the  two  pits  which  have 
been  sunk  to  hold  the  pulley  frames.  When  the  cutting 
process  began,  the  wire  cord  would  have  been  running 
along  the  line  IJ  ;  the  groove  is  gradually  deepened 
until  it  reaches  the  line  K  L.  After  suitable  vertical 
cuts  have  been  made,  the  block  is  severed  horizontally 
by  means  of  wedges."  Fig.  2  shows 
the  kind  of  work  done  by  the  wire-saw 
in  the  Pyrenees. 

Discussing  other  methods  of  excava- 
tion, Professor  Lc  Neve  Foster  remarks 
that  a  machine  which  will  excavate  a 
complete  tunnel  at  one  operation  has 
lonjj  been  a  desideratum  of  the  miner. 
Stanley's  machine  cuts  an  annular 
groove  in  coal  by  teeth  attached  to  a 
cross-bar,  which  is  made  to  revolve  by 
a  compressed  air  engine.  Much  of  the 
cylinder  of  coal  within  the  groove 
breaks  off  while  the  cutting  is  going 
on,  and  what  remains  can  easily  be 
brought  down  by  a  single  central 
blast. 

With  regard  to  shaft  -  sinking 
machines   he   remarks    that    in    excep- 


tional cases  shafts  are  being  sunk  by  the  aid  of 
machines  which  will  cut  nut  a  big  circular  pit. 
As  in  the  case  of  small  holes,  the  work  may  be  done  by 
rotation  or  percussion.  Rotary  machines  are  being 
employed  in  Germany  in  some  sinkings  through 
quicksand  ;  the  machines  are  big  revolving  scoops,  and 
several  ingenious  contrivances  have  been  designed  for 
promoting  the  sj>eed  and  success  of  the  operations. 
Large  percussive  tools  similar  in  action  to  those  employed 
in  exploratory  borings,  enable  shafts  16  fL  in  diameter 
*o  be  excavated  through  watery  strata  without  any  pump- 
ing being  required,  and  the  names  of  Kind  and  Chaudron 
will  always  be  associated  with  this  method  of  sinking. 
Sutclili'e  advocates  the  use  of  a  machine  which  will  cut  a 
circular  groove  round  the  circumference  of  the  proposed 
shaft,  just  as  Stanley's  machine  cuts  a  groove  for  driving 
a  level.  When  once  a  peripheral  groove  has  been  made, 
it  is  easy  to  blast  away  the  core. 

In  addition  to  such  practical  illustrations  as  these 
there  are,  of  course,  many  valuable  figures  and  diagrams, 
and  the  text  is  arranged  so  clearly  and  scientifically 
that  the  work  becomes  literally  what  the  authoi* 
intended  it  to  be,  viz.,  a  guide  l)Ook  to  mining.  Pro- 
fessor Le  Neve  Foster  first  makes  the  way  easy  for 
the   student,    and    then    tells   him    to  diligently   visit 
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•  "  J  he  Klcnirnts  •»£  Mining  and  Quarryinfj, ' 
by  Sir  C  \jt  Neve  F^ister,  D.Sc.,  F.K.S.  78.  W- 
act.     Charic-.  (jrlfim  and  Co..  Ltd. 


FIG.   I.      WIRE  SAW,  TRAIGNEAUX    MARBLE   QUARRY,  PHILIPPEVILLE, 

BELGIU.M. 
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obscure.  ami  svi^^cst 
subjects*  for  iiu|uir\\  but  withoii 
in  any  way  enabling  liim  to  dispense 
with  the  knowledge  which  comes 
from  seeing  and  doing  tilings/' 
The  ill  list  rat  ions,  nearly  three 
hnnilred  in  number,  should  certainly 
encourage  the  student  to  carry  ont 
the  excellent  atlvice  ^iven. 

1  he  work  is  diviiled  as  follows  : 
Occurrence  —  Discovery  —  Eoring  — 
Excavation — Support— Exploitation 
— Haulage — Hoisting  or  Winding — 
Drainage  —  Ventilation  —  Lighting 
—  Access — Dressing —  Legislation — 
Condition  of  the  Workmen — Acci- 
dents. 

The  chapter  on  legislation  is 
inclutled  because  mining  ditHers  from 
most  other  occupations  by  being 
regulated  by  special  statutes,  and  it 
is  especially  with  an  uncongenial 
branch  of  the  subject  like  law 
that  the  student  needs  a  helping 
hand.  The  subject  is  briefly 
dealt  with  as  follows: — (i)Clas- 
sificatinn  of  mineral  workings  in 
the  I'nited  Kingdom.  [2)  Statutes 
relating  solely  to  mines  and 
quarries,  ^3)  Certain  statutes  affect 
ing  mines  and  tpiarries  inci- 
dentally. 

The  iu elusion  of  a  chapter  on  the 
condition  of  workmen  in  an  eleuien- 
Xary  text -book  may  surprise  some, 
but  I  lie  author  says  he  considers 
that  the  labour  question  is  of  so 
much  importance  that  the  student 
should  have  Ids  attention  directed 
to  it  at  the  very  outset  of  his 
career.  In  this  chapter  are  briefly 
discussed  : — ( i )  Conditions  of  labour. 
(2)  Clothing,  i^)  Housing.  (4)  Occu- 
pational Di^CESes,  (5)  Hospitals, 
(6)  Education.  (7)  Recreation. 

F*rofessor  Le  Neve  Foster's  work   offers  a  marked 
advance    in    ths    preparation    of   mining    text-books, 


Since    the    completion    of    these    pages    we    hear   "wUh    deep  regret   of  the   death  of 
Professor  Le  Neve  Foster,  ^which  occurred  in   London  on  the  19th  ult.— Ed, 


A  New  Way  of  Tapping  Water  Mains. 

A  PROCESS  valuable  to  waterworks  engineers  was 
recently  tested  in  a  practical  manner  at  Snares- 
brook,  when,  by  means  of  the  Smith  tapping  machine, 
a  24  in.  water  main  belonging  to  the  East  London 
Water  Company  was  tapped  and  a  12  in.  branch 
attached  to  it  without  any  interruption  of  the  supply. 
The  main  was  at  the  time  fully  charged  at  a  pressure 
of  about  54  lb.  to  the  square  inch. 

A  24  in.  cast  iron  collar,  made  in  two  halves,  was 
first  bolted  around  the  main.  On  one  side  of  this 
collar  was  cast  a  12  in.  outlet,  and  on  the  inside  of  this 
outlet  a  clay  roll  was  inserted,  the  half-inch  space 
between  the  collar  and  the  pipe  being  then  filled 
with  lead,  and  thoroughly  calked.  The  joint  inside 
the  12  in.  outlet  was  calked  last,  this  joint  being  reUed 
upon  to  make  the  collar  watertight.  To  the  outlet 
was  then  attached  a  12  in.  valve,  having  a  bayonet 
joint  for  connection  to  the  collar.  This  joint  was 
poured  with  lead,  and  calked  in  the  ordinary  way. 
The  valve  had  a  flange  on  the  other  end.  and  to  this 
flange  the  Smith  tapping  machine  was  attached.  The 
door  of  the  valve  was  then  opened,  giving  a  clear  way 
of  1 2  in.  in  diameter.  Through  this  valve  the  shaft 
carrying  the  12  in.  cutter  and  centre  drill  was  then 
pushed  forward  until  the  centre  drill  touched  the 
external  surface  of  the  24  in.  pipe. 

The  shaft  was  then  locked  to  the  feed  gear,  and  the 


THE   SMITH    TAPPING    MACHINE 


operation  of  cutting  the  12  in.  disc  from  the  24  in. 
main  was  begun.  The  shaft  of  the  tapping  machine 
passes  through  a  stuffing  box  to  prevent  the  water 
escaping  after  the  cut  is  made.  The  cutter  was 
rotated  by  means  of  levers,  and  fed  forward  until  the 
12  in.  disc  was  completely  cut  from  the  main. 

The  centre  drill  shown  in  cut  first  pierces  the  main, 
and  has  the  effect  of  centreing  the  large  cutter  and 
holding  it  firmly  in  position.  As  soon  as  this  drill 
pierces  the  pipe  the  water,  of  course,  rushes  into  the 
valve  and  the  body  of  the  machine,  but  cannot  get 
any  further,  owing  to  the  stuffing  box.  through  which 
the  shaft  of  the  machine  works.  This  water  has  the 
effect  of  lubricating  the  teeth  of  the  cutter.  On  the 
end  of  the  drill  there  is  a  thread,  which  forms  a  female 
thread  in  the  cast  iron  disc  that  is  cut  out  of  the  main, 
thus  preventing  the  disc  from  dropping  into  the  24  in. 
main.  The  only  way  that  the  disc  can  be  removed 
from  the  cutter  is  by  unscrewing  it.  Owing  to  the 
curvature  of  the  pipe  it  will  be  appreciated  that  the 
hoie  cut  has  really  a  larger  capacity  for  the  flow  of 
water  than  if  it  was  cut  from  a  perfectly  flat  surface. 
In  other  words,  if  this  disc  is  flattened,  it  would  really 
measure  more  than  12  in.  from  top  to  bottom. 

When  the  cast  iron  disc  had  been  completely  cut  from 
the  main,  the  shaft,  together  with  cutter  and  cast  iron 
disc,  were  withdrawn  through  the  valve  to  the  back 
of  the  valve  door.  The  valve  was  then  closed,  enabling 
the  workmen  to  unbolt  the  machine  from  the  valve 
and  remove  it  without  the  loss  of  water.  After  the 
machine  was  removed  the  valve  was  partially  opened, 
in  order  that  the  borings  from  the  cutter  and  drill 
might  be  removed  by  taking  advantage  of  the  strong 
flow  of  water.  The  cast  iron  collar  and  valve  remained 
permanently  attached  to  the  main,  leaving  the  flanged 
end  ready  to  receive  the  new  branch  main.  The 
entire  operation  was  in  every  way  successful,  and 
required  only  one  and  a  half  hours. 

The  advantages  of  the  new  method  are,  of  course, 
obvious.  They  include  the  avoidance  of  suspending  the 
water  supply,  with  its  serious  risks  in  case  of  fire,  to 
say  nothing  of  the  danger  of  fracturing  the  main 
which  attended  the  old-fashioned  way  of  pumping 
the  main  dry  at  the  point  affected  and  cutting  out  a 
section  with  hammer  and  chisel.  The  process  i> 
far  more  expeditious,  and  is  reported  to  be  cheaper. 
For  the  above  details  we  are  indebted  to  Messrs. 
Clark  W.  Harrison  and  Co.,  of  T2,  Fenchurch  Street, 
London,  who  are  introducing  the  machine  into  this 
country.  We  understand  that  connections  have  l>een 
successfully  made  as  large  as  36  in.  diameter  to  a 
48  in.  main,  and  against  a  pressure  as  high  as  190  lb. 
to  the  sc^uare  inch. 
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ELEVATION  AXO    UPPER    DECK    PLAX    OF    THE    XKW    JAPAXESE     PROTECTED     CRUISERS    *'  KASUGA  "    AND 
"XISSHIX"    (formerly    **RIVADAVL\"    AXD    "MOREXO"),    purchased    FROM    ARGEXTIXA. 


Japan's  Latest  Cruisers* 

The  armament  comprises  one  quick-firinj*  lo-in.  i^un 
placed  in  ilie  loiward  barbette,  on  Ihe  Knsii^itiy  and 
two  8-in.  jjuns,  similarly  mounted  on  the  Xissliin  ; 
two  8-in  guns  in  the  after  barbette,  and  fourteen  6-in. 
rifles.  The  secondary  battery  includes  ten  3-in.  rapid- 
lirinf^  guns  and  four  above-water  torpedo  tubes. 

The  Chloride  Electrical  Storage  Company.  Ltd.. 
are  now  supplying  their  new  negative  known  as  the 
"  Exide."  This  plate  embodies  several  important 
improvements  in  design  and  detail.  The  lirm  are 
also  sending  out  a  new  ty])e  of  board  se])arator,  which 
takes  the  place  of  the  glass  rod  .separators  formerly 
employed,  and  prevents  any  short  circuiting  from 
plate  to  i>late. 

The  1-orough  Council  of  Battcrsea  has  lately  placed 
with  Messrs.  Mather  and  Piatt,  J-td.,  of  Salford  Iron 
Works,  Manchester,  an  order  for  a  second  electrically- 
driven  pump  for  drawing  the  necessary  condensing 
water  from  the  Thames  and  lifting  it  to  the  tank 
on  the  top  of  the  engine  house.  The  pump  is  of  Mather 
and  Piatt's  high  lilt  turbine  type.  No.  7  size,  capable 
of  delivering  a  maximum  of  100.000  gallons  of  water 
per  hour,  which,  however,  may  be  reduced  to  half 
that  amount  when  desired.  The  total  head  will  vary 
50  to  ^-o  ft.  according  to  the  state  of  the  tide  in  the 
river.  The  pump  is  driven  by  an  entirely  enclosed 
steel-clad  motor  of  (:o  b.h.p.  taking  current  at  a  pressure 
of  460  to  520  volts.  The  contract  inchules  all  the 
piping  and  valves,  both  suction  and  deUvery  and  the 
starting  and  regulating  switches,  and  the  whole  plant 
is  a  duplicate  of  that  supplied  by  the  same  tirm  and 
put  down  some  time  ago. 


.\mong  the  electrical  contracts  recently  secured 
by  the  iBritish  Westinghousc  Electric  and  Manufac- 
turing Company,  Ltd.,  are  the  following:  Twelve  50- 
kilowatt  and  six  iS-kilowatt  transformers  for  the  South 
London  Electric  Supply  Corporation  ;  twelve  50-kilo- 
watt  transformers  for  Coventry  Corporation  ;  a 
contract  for  the  su])iily  of  meters  for  twelve  months 
for  the  Borough  of  Islington  ;  and  the  suj)ply  of  single 
and  j)oly-phase  meters  for  twelve  months  for  Sydney 
Corporation. 

A  contract  has  been  placed  by  the  County  Council 
of  Lanark  with  Mehlrum  Brothers.  Ltd..  Manchester, 
for  one  of  their  ^-grate  "  Simplex  "  Kef  us-.'  Destructors 
with  suitable  boiler  plant,  to  be  erected  at  Ciim- 
buslang. 

Messrs.  J.  and  J.  Charle.swt)rth.  Colliery  Proprietors, 
of  Wakelield,  have  placed  a  large  order  for  a  complete 
coal  screening  j^lant.  including  the  whole  of  the  steel 
structural  buildings,  rooting,  })icking  belts,  tipplers, 
etc..  having  a  capacity  of  ^.(kk)  tons  per  day,  with 
Me.isrs.  (Graham.  M<.>rton  and  Co.,  Ltd..  this  plant 
is  for  their  Kilnhursi  Pit,  Hotherham. 

Messrs.  Graham.  Morton  and  Co.,  Ltd.,  are  also 
constructing  nine  bridges,  to  be  erected  between 
Boston  and  Grantham  on  the  Great  Northern  Railway, 
and  two  bridges  to  be  erected  in  London  for  the  South- 
luistern  and  Chatham  Railway. 

The  British  Westinghouse  FJectric  and  Manu- 
facturing Company,  Ltd.,  have  just  received  an  order 
from  the  ICrith  Vrban  District  Council  for  a  500-kilo- 
watt  three-phase  engine-type  alternator  to  operate 
at  3,000  volts  50  cycles. 
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A  Novel  Motor  FI?ating  Fire  Engine* 

The  petrol  motor  is  specially  well  adapted  for 
driving  fire  extinguishing  machinery,  and  Messrs. 
Merryweather  and  Sons  have  already  made  several 
land  engines,  which  have  proved  very  successful. 
This  firm  has  now  completed  a  new  type  of  fire  boat, 
the  hull  being  of  steel,  ^2  ft.  long,  9  ft.  6  in.  beam,  with 
a  draught  of  2  ft.  6  in.  It  will  pass  under  a  bridge 
4  ft.  6  in.  from  water  level,  and  has  been  built  for 
Messrs.  Huntley  and  Palmer's  biscuit  works  at  Reading, 
where  it  will  be  kept  on  the  canal  ready  for  work  in 
case  of  fire. 

The  boat  has  two  four-cyhnder  petrol  engines,  each 
of  30  h.p.,  and  each  driving  a  Merryweather  patent 
'*  Hatfield  "  three-barrel  pump  at  high  speed.  Each 
pump  delivers  300  gallons  per  minute,  and  they  can 
be  run  together  or  independently.  The  boat  is  pro- 
pelled by  water  jets,  two  forward  and  two  aft,  con- 
trolled by  levers  on  deck. 

The  full  power  of  the  pumps  can  be  used  for  pro- 
pulsion, or  turned  into  the  outlets  on  deck,  from  which 
six  hoses  can  be  worked  at  once  or  the  whole  delivery 
turned  into  one  stream,  for  directing  which  a  special 
"  monitor  "  is  fitted. 

The  ignition  is  on  the  high  tension  system,  with 
duphcate  batteries  and  coils.  Suction  for  the  pumps 
can  be  taken  on  either  side  of  the  boat.  Large  ex- 
haust boxes  are  fitted  at  each  side,  giving  very  quiet 
running.  Two  revolving  reels  aft  carry  1,000  ft.  of 
hose,  and  tanks  are  provided  for  petrol  for  10  hours' 
running.  The  trial  was  very  successful,  a  big  jet 
being  thrown  over  150  ft.  high,  and  six  streams,  each 
about  80  ft.,  were  projected  simultaneously. 


Following  on  the  five  400  kilowatt  sets,  which  Messrs. 
Mather  and  Piatt,  Ltd.,  of  Salford  Iron  Works.  Man- 
chester, have  already  supplied  for  the  Belfast  Electricity 
Works — four  in  1899  and  one  in  1900 — they  have  now 
received  the  order  for  a  sixth  set,  also  of  400  kilowatt 
capacity,  generally  similar  to  the  one  supplied  in  1900. 
but  embodying  several  new  and  improved  features  in 
the  design  of  both  dynamo  and  engine.  The  engine 
is  one  of  Belliss  and  Morcom's  self-lubricating  three- 
crank  three-cylinder  triple  expansion  type,  running 
at  330  revolutions  per  minute,  and  designed  to  work 
either  condensing  or  non-condensing  with  steam  at 
160  lb.  pressure  and  superheated  50°  F.  The  dynamo 
is  a  six -pole  machine,  compound  wound  to  give  a  normal 
output  of  400  kilowatt  at  voltages  from  440  volts  to 
550  volts,  and  will  be  capable  of  standing  an  overload 
of  25  per  cent.  Yhe  yoke  ring  and  poles  are  of  cast 
steel,  spUt  horizontally  ;  the  armature  is  of  standard 
type,  with  a  drum  winding  in  a  slotted  core.  The 
machine  is  carried  upon  an  independent  bedplate 
provided  with  flanges  for  bolting  up  to  a  similar 
bedplate  carrying  the  engine. 

For  the  Inca  Gold  Development  Corporation  of 
Peru,  Ltd.,  an  electrically-driven  gold  dredger  is  to  be 
built  by  Messrs.  Lobnitz  and  Co.,  Ltd.,  of  Renfrew, 
under  the  direction  of  their  expert,  Mr.  T,  Ross  Burt. 

Messrs.  Newton  Brothers,  electrical  and  mechanical 
engineers,  have  removed  their  offices  from  Full  Street 
to  21.  Market  Place,  Derby. 


The  Melting  Pyrometer. 

This  instrument  has  been  introduced  by  the  Hors- 
fall  Destructor  Company,  Ltd.,  for  the  purpose  of 
ascertaining,  within  reasonable  limits,  the  temperature 
in  furnaces  and  flues  where  pyrometers  of  the  kind 
at  present  upon  the  market  are  not  entirely  suitable. 


It  may  be  admitted  at  the  outset  that  the  most  correc 
instrument  for  such  purposes  is  the  well-known  electrical 
pyrometer,  which  gives  accurate  readings,  but  which  is  in 
itself  a  delicate  and  expensive  instrument,  and  one  not 
hkely  to  be  entrusted  to  the  ordinary  workman  or 
labourer.  The  instrument  which  we  now  illustrate  is 
intended  for  rough  commercial  approximation,  and 
consists  essentially  in  the  provision  of  a  series  of  metals 
and  alloys,  which  melt  at  temperatures  varying  from 
about  300  deg.  F.  to  al>out  2,000  deg.  F.  These  metals 
and  alloys  are  arranged  in  separate  small  receptacles, 
in  a  small  and  handy  case. 

The  method  of  working  the  melting  pyrometer  is  as 
follows  : — The  temperature  of  the  furnace  is  roughly 
judged,  and  a  series  of,  say,  eight  metals  is  then  placed 
in  a  regular  sequence  in  a  holder  contained  in  the  case, 
the  metal  having  the  highest  melting  temperature 
being  placed  in  the  top  compartment  of  the  holder.  A 
printed  list  of  the  metals,  giving  their  temperatures  in 
Fahrenheit  and  Centigrade  is  provided,  having  columns 
ruled  for  the  different  tests  which  it  may  be  desired  to 
carry  out.  A  note  of  the  series  put  into  the  furnace  is 
made  by  simply  putting  a  cross  at  the  highest  and  lowest 
metal  employed  upon  the  printed  list.  The  instrument 
may  then  be' entrusted  to  a  labourer  to  take  away  and 
hang  in  the  furnace  at  the  point  required  for  two  or  three 
minutes,  when  it  may  be  brought  back  for  reading.  It 
is  then  obvious  that  the  temperature  of  the  furnace 
hes  between  the  ascertained  temperature  of  the  highest 
metal  which  is  found  to  be  melted,  and  the  ascertained 
temperature  of  the  lowest  metal  which  is  found  to  be 
unmelted.  Any  person  practised  in  judging  tempera- 
tures can  no  doubt  manage  with  a  series  of  even  three 
or  four  melting  temperatures,  instead  of  eight,  which 
is  the  maximum  allowed  for  in  the  holder. 

The  instrument  is  the  outcome  of  a  great  deal  of 
patient  investigation  and  experiment,  the  great  diffi- 
culty being  to  obtain  suitable  alloys  with  well-defined 
melting  points  giving  the  required  sequence.  It 
should  be  useful  to  the  users  of  all  kinds  of  kilns, 
furnaces,  and  destructors,  gas  managers,  and  engineers, 
who  are  engaged  in  making  boiler  tests. 


NEW    MELTING    PYROMETER 

(W^atson,  James  and  Bullock's  patent). 


BORINGS    FOR    WATER    SUPPLY. 


MESSRS.  MATHER  AND  PLATT,  LTD.,  have  just 
completed  the  contract  for  sinkinj^  two  boreholes 
at  the  pumjiing  station  of  the  Wallasey  Urban  District 
Council,  Sea  View  Road.  Liscard,  Cheshire. 

This  work  was  rendered  necessary  owing  to  the  water 
level  having  fallen  to  such  an  extent  that  the  existing 
pumjis  in  the  deep  well  could  no  longer  be  worked 
at  their  normal  speed  and  output  of  2  V  milhon  gallons 
per  day.    i^H4Sf^ 

The  two  boreholes  are  each  42  in.  in  diameter,  and 
have  been  sunk  from  the  bottom  of  the  existing  well, 
which  is  12  ft.  in  diameter  and  166  ft.  deep,  the  one  ta 
a  depth  of  320  ft.,  and  the  other  to  a  dn/pth  of  816  it. 
from  the  surface.  The  working  barrels  of  the  pumps 
formerly  i>laced  at  the  bottom  of  the  12  ft,  well 
have  now  been  lowered  down  the  boreholes  to  a  depth  of 
250  ft.  from  the  surface  ;  and  thus  a  stifficicnt  supply 
of  water  is  obtained  for  the  pumps  to  work  ai 
their  normal  speed. 

The  borings  have  been  successfully  carried  out  in  the 
face  of  exceptional  ditficulties,  as  owing  to  the  confined 
space  inside  the  pum])  house  and  the  presence  of  the 
existing  pumping  machinery,  it  was  impossible  to  use 
the  ordinary  })attern  of  boring  plant ;  besides  which 
one  of  the  two  pumps  in  the  well  had  to  \}V  kept  available 
for  work  at  any  minute  in  case  of  use. 

Messrs.  Mather  and  Piatt,  Ltd.,  have  also  just 
received  an  order  for  live  boreholes,  each  30  in.  in 
diameter  and  about  ^)Oo  ft.  deep,  for  the  South  Stafford- 
shire Water  W^)rks  Company,  two  of  the  boreholes  are 
at  the  Lichfield  (Trent  Valley)  pumping  ,station,  two 
at  King  Winsford  for  the  Ashwood  pumping  fitaCton, 
and  the  fifth  boring  at  a  new 
station  at  Pipe  Hill,  near 
Lichfield. 

Plenty  of  s])ace  will  be 
available  for  the  operations 
which  are  to  be  conducted 
for  the  South  Staffordshire 
Waterworks  Company,  and 
consequently  the  ordinary 
round  rope  system  will  be 
employed.  The  improved 
form  of  apparatus  is  illus- 
trated herewith,  and  is  thus 
described  : — 

It  consists  of  a  timber 
erecti(;n  or  derrick  about 
(to  ft  high,  supporting  a 
guide  pulley  at  the  top.  On 
one  side  is  arranged  a 
hoisting  barrel  with  bull- 
wheels.  «Tnd  on  the  other  a 
walking  beam.  The  latter  is 
actuated  by  a  connecting 
rod  and  crank,  driven  by  a 
large  belt-))ulley  from  a 
steam  engine.  One  end  of  the 
walking  beam  is  connected 
by  a  round  rope  to  a  boring 
bar  of  great  length  and 
weight,  the  other  end  of  the 
rope  being  coiled  on  tlie 
bull  wheel  shaft  or  barrel, 
which  is  tit  ted  with  a 
brake.  The  crank  arm  has 
several  holes  for    the    recej)- 

tion    (.f    the    j^in,   to    permit  APP.\R.\TL'S  EMF 

of  various  lengths  uf  stroke.  THE  SOUTH 


The  elasticity  or  spring  of  the  rope  permits  of  a 
rapid  rate  of  working..  The  bar  hangs  some  distance 
from  the  bottom  of  the  hole,  the  distance  varying  from 
0  in.  to  3  ft.  according  to  the  length  and  consequent 
stretch  of  the  rope.  When  motion  is  given  to  the 
walking  beam,  the  heavv  boring  bar  rises  and  falls  in 
the  hole  with  a  periodic  motion.  The  suspended 
weight  stretches  the  rope  until  the  cutters  touch 
the  bottom,  when  the  whole  rapidly  rebounds.  The 
bar  is  rotated  by  the  borer  twisting  the  rope  at  the 

surface ;  and  as  the 
LuLterri  penetrate  the 
rock,  the  borer  gradu- 
nlly  feeds  out  the  rope 
by  means  of  a  long 
scre'w  and  nut.  The 
boring  tools  are  with- 
drawn by  aid  of  the 
bull-wheel  and  engine. 
A  sludge  pump 
is  used  to  clean 
out  the  l>orehole. 
U  (is  lAilhdrawn  antl 
emptied  several  times, 
until  all  the  debris 
m^de  by  the  boring 
tool  has  been  re 
moved.  A  winding 
drum»  shown  on  the 
left,  is  provided  for 
hanfUing  the  sludge 
pump. 


LOYED   FOR  THE   HVE    liOKEHOLES  Sl'XK   FOR 
STAFFORDSHIRE  WATERWORKS  COMPANY. 
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SIR  WILLlvVM  WHITE,  K.CB..  lX.D..oiithe  ioth 
ult.,  paid  a  special  visit  to  the  East  Hecla  Works 
of  the  Hadlield's  Steel  Foumlry  Company,  Lid.,  in 
company  with  other  distinKUtshed  visitors  and  the 
Yorkshire  Section  oi  Students  of  the  Instittite  of  Civil 
Engineers.  The  party  from  London  were  conveyed 
l)y  special  train,  which  set  the  visitors  down  in  the 
works,  where  they  were  receivetl  by  Mr.  K,  A.  Hadheld. 
chairman  ami  managing  director,  tJeneral  the  Right 
Hon.  Sir  W,  Brackenbury.  Colonel  Sir  H.  Vincent,  M.R, 
Mr.  B>  Freeborough.  Mr.  Alex.  M.  Jack,  directors,  and 
Mr.  Dixon,  secretary. 

Amongst  those  also  present  were:  Admiral  H,  J, 
May,  C,B.,  General  Wace,  C.B,,  member  of  the  Ordin- 
ance Committee  ';  Colonel  Hadden.  C.B.,  Director  of  Ar- 
tillery ;  Colonel  Pease,  of  the  Ordinance  Committee  ; 
Mr,  H.  T.  dela  Eire.  C,B.,  Director  of  Army  Contracts  : 
Colonel  Holden,  superintendent  of  the  Hoyal  C.im 
Factory,  Woolwich  ;  Li  en  tenant -Colonel  J.  de  Man- 
zanosi.  'Military  Attache  to  the  Spanish  Embassy  ; 
Captain  Diaz.  Naval  Attache,  Spanish  Royal  Naval 
Commission  ;  Mr.  R,  Kaye  Gray,  Pfesideiii  of  the 
Institution  of  Electrical  Engineers ;  Sir  Edward 
Carbutt.  past  president  of  tlie  Institution  of  Mechanical 
Engineers-  Sir  (leorge  Bruce.  M.Inst.C.E,.  Professor 
W/C.  Unwin,  of  the  City  and  Guilds  Central  Institute; 
Professor  Arnold  and  Professor  Kipper,  of  University 
College.  Sheffield  ;  Major  Wooley-Dod,  Mr.  A.  F. 
Yarrow.  MJnst.CE..  Mr.  J.  A.  MacDonald,  chief  en- 
gineer to  the  Midland  Railway  ;  and  Mr.  F.  Wooley- 
Dod,  of  the  Commission  of  Indian  State  Radways  ; 
Mr.  W.  McDermott  (director  of  Messrs.  Fraser  and 
Chalmers),  etc. 

l»ROJEOTil.E8,   etc* 

The  centre  of  attraction  on  arrival  at  the  works 
proved  to  be  an  assortment  of  Madfield's  improved 
steel  projectiles  of  all  types,  as  manufactured  at  the 
Hecla  Works,  from  i2-pounders  to  13-5  in.,  weighing 
1.250  lb,  each;  including  the  latest  type  of  armour- 
piercing  shell.  In  the  Machine  Shop,  a  quantity  of 
rock-breaking  machinery  was  inspected  ;  also  a  group 
of  machined  special  steel  castings  and  forgings  for  the 
River  Tyne  High  Level  Bridge  (North  Eastern  Railway 
Co,)  electric  tramway-car  wheels  and  axles,  elc- 

THC    LUNCHKOM. 

At  the  luncheon^  Mr.  R,  A.  Hadheld  (presidmg) 
hrst  projjosed  the  usual  loyal  toast,  and  incidentally 
mentioned  that  His  Majesty  the  King  has  been  an 
honorary  member  of  the  Institute  of  Civil  Engineers  for 
thirty-six  years,   and  is  also  a  patron  of  it. 


The  Chairman  thtftj  gave  the  toast  of  the  '*  President 
of  the  Institute  of  Civil  Engineers  —  Sir  William 
White  " — remarking  that  the  Institute  had  over  8,000 
members,  and  was  the  largest  institution  of  technical 
and  professional  men  in  the  world.  Its  respected 
president  had  much  in  common  with  Sheffield,  w*hich 
city  had  done  its  best  to  help  him  to  construct  those 
magnificent  ships  of  war  with  which  his  name  was 
associated  throughout  the  world.  The  "  price 
of  Admiralty  *'  as  Kipling  had  said,  was  indeed 
heavy  at  times,  and  they  had  had  the  fact  illustrated 
out  in  the  East  <piite  recently.  It  was  such  a  man  as 
Sir  William  Wliiie  who  had  made  Admiralty  possible 
to  England.  Referring  to  the  establishments 
of  the  firm.  Mr.  Hadlield  said  it  would  unfortu- 
nately not  be  practicable  for  the  party  to  visit  the  old 
Hecla  Works,  which  were  lA^  to  2  miles  distant,  wdiere 
they  made  their  shot  and  shell.  As  regarde<I  the 
East  Hecla  Works,  where  they  were,  the  site  of  those 
works  5^  years  ago  was  practically  an  unploughed 
tield  ;  to-day  the  works  sent  out  products  of  all  kinds 
for  the  engineering  and  mining  and  other  industries, 
and  the  party  would  lie  able  to  inspect  most  of  the 
departments  in  lull  work.  He  specially  invited  the 
attention  of  visitors  to  the  mechanical  testing  of  various 
kinds  of  steel  and  alloys,  also  to  photographs  showing 
the  micro-structure  of  the  metals,  and  to  the  various 
processes  by  which  they  sought  to  improve  their  pro* 
ducts. 

Sir  William  White,  who  had  a  very  cordial  reception, 
expressed  the  sense  of  obligation  felt  by  himself  and 
by  the  members  of  the  institute  of  Civil  Engineers  for 
the  extreme  kindness  and  warm  hospitality  shown 
them  by  the  firm  of  Messrs.  Had  field.  On  behalf 
of  the  Institute,  and  particularly  of  the  Yorkshire 
and  Newcastle  Associations  of  Students  of  the  Institute, 
he  desired  to  e.xpress  most  sincere  acknowledgments. 
In  coming  there  they  were  visi  ing  works  of  which 
the  country  might  well  be  proud.  He  had  known 
them  in  their  earlier  form,  but  he  had  not  until  that  day 
l>een  able  to  come  to  see  the  new  and  extended  works. 
He  was  intimately  acquainted  with  the  work  which 
had  been  done  by  Mr,  Hadheld  now  for  many  years 
in  connection  wuth  the  scientific  development  of  the 
manufacture  of  steel,  a  most  remarkable  personal 
achievement,  and  he  felt  that  the  members  of  the 
Institute  would  desire  him  publicly  to  express  the 
admiration  which  all  engineers  not  merely  in  this 
country,  but  throughout  the  w^orld  felt  for  the  re- 
searches that  he  had  undertaken,  and  the  wonderful 
and  remarkable  results  that  he  had  obtained. 
They     would      see     during     their      visit      a     great 
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MONSIEUR  DU   BOUSQUET  AND  HIS  WORK. 

AN    APPRtCIATION. 

By   CHARLES    KOUS-MARTEN, 


A  Great  French  Engrlneer. 

It  has.  I  believe,  been  mentioned  by  me  already  in 
these  '*  Notes  "  that  there  exists  a  curious  controversy 
or  dispute,  or  rivalry^none  of  these  is  the  word   I 
want,  but  the  English  language  does  not  seem  to  supply 
the  right  one — touching  the  question  to  wfiom  is  due 
the  chief  credit  for  the  now- famous  de  Glehu  compound 
locomotives^ — M.  de  Glehn  himself,  or  M.  du  Bousquet  ? 
The  dispute  consists  not  in  the  desire  of  M.  de  Glehn 
on  the  one  hand,  or  M.  du  Bousquet  on  the  other,  to 
claim  for  himself  the  sole  or  even  chief  credit,  but  in 
the  generous  eagerness  of  each  of  these  two  distinguished 
engineers   that   an   undue   share   of    the   credit   shall 
not  be  awarded  to  himself,  but  that  the  fullest  possible 
share   shall    be    allotted    to    the    other.     A  generous 
emulation  of  this  sort  is,  perhaps,  not  corampnly  found 
in   any   profession  ;     it   is   honourable   in    the   highest 
degree    to    both    gentlemen.     But    the    circumstances 
ul  the  introduction  of  the  de  Glehn  system  are  specially 
creditable   in   another   way   to   M.    de   Bousquet,    the 
Chief    Mechanical    Engineer  of   the   French  Northern 
Railway,     At   the  time  it   was  first   brought   forward 
by  M.  de  Glehn,  M.  du  Bousquet,  who  had  recently 
succeeded  to  his  present  position  as  head  of  the  Loco- 
motive,  Coaching   and   Wagon   Departments    of    the 
Chemin  de  Fer  du  Nord — his  precise  title  being  *'  In- 
g:<-nieur-eii-Chef  du  Matoriel  et  de  la  Traction  ** — ^had 
lumseli  devised  a  system  of  locomotive  compounding 
which    seemed    to    promise    good    results.      Very    few 
men  indeed  in  his  position  could  or  would  have  resisted 
the  temptation  to  introduce  his  own  design,  at   atiy 
rate    tentatively.     But    M.    du    Bousquet    placed    the 
interests  of  liis  company  before  all  else,  and,  having 
convinced  liimself  of  the  merits  of  the  de  Glehn  method 
he    first    tested    it     thoroughly,    and     then    dehnitely 
adopted    it.    with    reiiults    which    are    of    world-wide 
celebrity* 

Du  Bousquet  t^^rsus  de  Glehn. 

As  most  engineers  are  aware,  it  fell  to  my  privilege  lo 
be  the  ftrst  to  introduce  the  de  Glehn  compounds  to 
the  notice  of  tliis  country.  Until  I  happened  to  go  to 
Paris,  seven  years  ago,  on  a  purely  non -professional 
visit,  I  merely  knew — as  did  others  of  niy  profession 
in  this  country — that  there  were  such  things  as  com- 
pound express  locomotives  on  the  French  ra.ilways. 
but  of  their  work  or  capacity  I  knew  vLrtually  nothing. 
Consequently,  t  went  over  with  an  entirely  open  mind. 
My  initial  run,  Calais  to  Paris,  in  a  train  timed  as 
fast  as  is  any  British  train — with  only  two  or  three 
exceptions — lor  the  same  distance,  with  a  load 
of  20  coaches,  a  compound  engine,  No,  j.158,  made 
up  something  like  18  minutes,  and  climbed  gradients 
of  I  in  125,  I  in  135,  and  1  in  200,  as  I  had  never  before 
been  ihem  climbed  with  such  a  load,  came  as  an  absolute 
revelation  to  me.  It  set  me  at  once  upon  a  series 
of  experiments  which  have  continued  ever  since  at 
intervals  to  this  day.  M.  du  Bousquet  gave  me  most 
courteous  and  extensive  assistance,  including  access 
to  all  information  ^nd  the  frequent  use  of  a  d],Tiamo- 
meter-car  and  a  staif  of  able  assistants.  The  results, 
which  I  have  pubhshed  from  time  to  time,  were  such 
as  to  prove  conclusively  that  the  de  Glehn  compounds 
which  M.  du  Bousquet  was  procuring  in  large  and 
increasing  numbers,  were  doing  work  such  as  had  never 
before    been    authentically  recorded,   at   any   rate   on 

It  his  side  of  the  Atlantic.     But  several  of  the  leading 
British  engineers  personally  adnutted  to  me  that  the 


myself.  At  a  very  early  stage  of  my  investigations 
M.  du  Bousquet  urgently  impressed  upon  me  that  the 
credit  of  the  system  of  compounding  which  was 
employed  must  not  be  given  to  him.  but  was  due  to 
"  Monsieur  de  Glehn,  a  compatriot  of  your  own.*^  as 
he  put  it.  On  the  other  hand,  M.  de  Glehn  was 
equally  empliatic  in  impressing  on  me  that  while  he 
was  the  inventor  of  the  actual  system  of  compounding, 
yet  he  coukl  not  have  succeeded  in  introducing  it 
had  it  not  been  for  the  hearty  and  self-sacriticing 
co-operation  of  M.  du  Bousquet,  including  that  gentle* 
man's  large  adoption  of  it  in  his  highest  class  ol  express 
engines.  Surely  a  most  generous  and  honourable 
rivalr>'  f 

Developments, 

In  its  original  shape  the  standard  du  Bousquet 
de  Glehn  compound  locomotive  was  an  eight- wheeled 
engine  having  the  driving  and  trailing  wheels  coupled 
with  a  leading  four- wiu?e led  bogie.  Practically  in 
this  form  the  type  found  its  way  to  every  other  main 
line  in  France— the  Etat.  Orleans,  Midi,  P,L.M.,  Est, 
and  Quest.  Then  came  the  ten-wheeled  develop- 
ments, first  in  the  4-6-0  shape,  as  No.  1501  on  the 
Midi  and  No.  3. 121  on  the  Nord — types  which  proved 
most  valuable  as  passenger  expresses  as  well  as  on  fast 
goods  duty — and  then  in  the  4-6-0  or  *'  Atlantic  '* 
type  which,  so  far  has  proved  the  climax  of  the  system. 
The  twin  pioneers  of  this  class,  Nos.  2.641  and  2.642 
of  the  French  Northern  Railway,  were  specially 
designed  by  M.  du  Bousquet  to  utilise  in  its  fullest 
potentiaUty  the  de  Glehn  method  of  compounding, 
by  employing  tlie  principle  in  a  new  locomotive  designed 
particularly  for  swift  running  combined  with  great 
power  of  load-hauling  and  hill-climbing.  The  new 
C»reat  Western  engine  "  La  France  "  is  in  all  essential 
points,  as  I  ha\'e  previously  mentioned,  a  virtual 
counterpart  of  M.  du  Bousquet's  Nos.  2.641  and 
2.642  of  the  Paris  1900  Exhibition,  to  which  have 
since  been  added  Nos.  2.643-2.675.  Of  their  achieve- 
ments 1  have  recorded  in  these  columns  many  instances 
which  came  under  my  own  personal  observation. 
They  have  yet  to  be  surpassed  by  any  engine  so  far 
built.  Nor  is  there  any  reason  to  doubt  the  ability 
of  '*  La  France  "  to  do  everything  that  her  French 
sisters  have  done  whenever  she  is  afforded  the  oppor- 
tunity of  doing  so.  Meanwhile,  her  design  has  been 
reproduced  in  a  far  larger  class  on  the  Paris-Orleans 
line,  and  the  other  ten-wheeled  type^the  six -coupled 
class — has  similarly  been  enlarged  in  the  newest 
engines  of  the  Orleans,  PX.M.,  Est,  and  Quest  French 
Unes. 

An  *'  Engine  of  all  Work/ 

It  IS  rather  remarkable  that,  whereas  lliis  4-6-0 
type  was  originally  adopted  by  M.  du  Bousquet  for 
use  on  last-goods  and  heavy  passenger-excursion 
traffic,  its  capacities  have  gradually  so  expanded  and 
multiplied  in  practice  that  engines  of  this — the  3. 121 
class — are  now  habitually  employed  not  merely  on 
trains  of  these  two  orders,  but  also  in  hauling  many 
fast  expresses  on  the  one  hand  and  heavy  coal  trains 
on  the  other.  Shortly  after  they  began  regular  work. 
M.  du  Bousquet  courteously  allowed  me  to  have  one 
of  them  experimentally  on  the  best  Calais  express, 
which  then  left  Paris  at  9  a*m.,  with  the  result  that 
the  engine  performed  the  fast  mnmng  in  ail  respects 
satisfactorily,  gaming  several  mmutes  on  each  stage, 
and  arriving  perfectly  cool  at  Amiens.  Since  that 
date  these  engines,  which  now  number  105,  may  often 
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he  seen  on  some  of  I  be  swifte&t  expresses,  and  tbey 
never  seem  fo  have  any  difficulty  in  not  only  keeping 
booked  lime,  but  also  in  making  up  time  when  late. 
In  the  other  directifm,  moreover,  th^e  locomotives 
have  superseded  the  eight -con  pled  non-com  ponnd 
class  on  many  coal  trains  which  rnn  from  Lens  to 
Fariii.  M.  du  Bonsc^uet  himself  states  that  these 
ftiX'Coupled  engines  with  leading  bogies  and  5-ft.  ^-in. 
coapled  wheels*  actually  haul  coal  trains  weighing 
gio  tons  behind  the  tender,  the  entire  distance  of 
143  miles,  in  exactly  half  the  ttme  taken  by  the  eighl- 
coupled  non-compounds  with  4-ft.  3-in.  wheels,  which 
latter  took  14  hoars  as  against  the  7  hours  occupied 
by  M.  du  Botisquet's  compounds.  This  represents  a 
very  remarkable  economy. 

M.  du  Bousquets  Suburban  Engrines. 

In  each  of  the  last  two  years  M,  du  Bousquet  has 
introdnced  a  fresh  locomotive  novelty-  The  earlier 
one  wa«  a  very  fine  twelve- wheeled  double- bogie 
tank-engine  for  extended  suburban  service  and  semi- 
express  work.  This  type  has  been  largely  multiplied. 
and  is  in  extensive  and  very  successful  use.  Its 
twelve  wheels  are  distributed  in  three  separate  groups. 
There  is  a  four-wheeled  bogie  at  each  end.  and  the 
two  middle  pairs  of  wheels  are  coupled.  I  may  deal 
with  this  type  more  fully  on  another  occasion  than 
«pace  limits  will  permit  to-day.  The  other  novelty 
is  a  tandem  compound  tank  engine  for  urban  and  closer 
suburban  work — mainly  for  the  Paris  Ceinture  Railway, 
which  needs  capacity  for  very  quick  starting.  Hitherto 
this  has  not  been  adequately  attained  by  non-compound 
locomotives,  but  M.  du  Bousc|uet*s  new  tandem  com- 
pound seems  to  have  fulfilled  the  requirements  of  the 
case  very  satisfactorily,  and  hence  to  have  met,  in  a 
large  degree,  the  objections  entertained  by  myself 
and  others  to  the  use  of  compounds  for  trains  that  have 
to  make  frequent  stops.  Tliis  engine  has  two  13-in. 
high- pressure  cylinders  placed  behind  two  2i|-in. 
low-pressure  cylinders.  By  an  ingenious  device,  it 
|t*  contrived  that  the  low-pressure  valve  shall  be 
always  a  little  later  m  its  travel  than  the  high-pressure 
valve  which  allows  larger  admission  and  smaller 
compression  in  the  low-pressure  cylinders  than  occurs 
in  the  ordinary  system.  The  six-coupled  wheels 
are  5  ft.  5  in.  in  diameter,  and  the  piston  stroke  is 
25i  in.  in  length.  Fifteen  of  these  .skilfully  designed 
and  very  efticient  engines — which  weigh  62  tons  in 
working  order^are  now  at  work  with  highly  favourable 
results, 

M.  du  Bousquet  on   Locomotive  Compoundingr« 

Never,  perhaps,  have  the  true  advantages  of  ioco- 
motive  compounding  been  set  forth  with  more  succinct 
lucidity  than  by  M.  du  Bousquet  in  a  letter  which 
M.  Sauvage  has  published  in  the  very  able  and  inte- 
resting paper  that  he  read  recently  to  the  Institute 
of  Mechanical  Engineers,  After  stating  that  the 
original  experimental  compound  which  had  been 
working  on  the  Nord  line  for  eighteen  years,  had 
shown  an  average  sa\ang  of  6-39  lb.  of  coal  per  mile 
as  compEU-ed  with  the  ordinary  locomotives,  and 
expressing  the  opinion  that  the  saving  is  mainly  due 
to  the  reduced  condensation  in  the  cyhnders,  which 
accrues  under  the  compound  system,  while  the  very 
slight  increase  in  oil  consumption  and  repairs  are 
comparatively  inappreciable,  M.  ilu  Bousquet  goes 
on  to  say  :  '*  The  economy  of  coal  for  our  company, 
which  gets  cheap  coal  on  its  lines,  may  appear  of 
Hecondary  importance.  But  it  must  be  observed,  and 
that  iHof  chief  imiMirtance,  that  the  economy  is  obtained 
only  during  a  Jrai  tion  of  the  total  run.  p*or  instance, 
ita  jrdinary  goodi  engine  running  down  grade  with 


steam  shot  06.  does  not  contume  more  than  the  com- 
pound in  the  same  ctrcnmstances.  tn  fact,  the  saving 
ts  obtained  on  the  level  parts  and  chiefly  on  rising 
gradieais.  The  mileage  corresponding  to  the  saWng 
is  much  below  the  total  mileage.  This  saving  lor 
each  kilometer  of  level  or  rising  line  is  far  superior 
to  the  average.  .  .  .  Important  results  are  thus 
obtained  ;  the  daily  mileage  oi  locomotivies,  drivers, 
firemen,  train  staif,  is  greater  ;  carriages  and  wagons 
are  belter  utilised  ;  piloting  and  supplementary  trains  | 
are  dispensed  with."  This  puts  the  case  in  a  nutshell 
so  iar  as  that  chase  is  concerned,  just  as  M.  de  Glehn 
did  when  he  pointed  out  that  compoonding  enabled 
far  smaller  and  Ughter  locomotives  to  do  the  sam«  1 
work  that  was  performed  by  larger  and  heavier  engines.  ^ 
And  the  practical  results.'  tested  by  lengthened  ex- 
perience, do  certainly  appear  conclusively  to  support 
these  %iews. 

Locomotive  Compounding  in  Britain. 

The  London  and  North  Western  has  now  been 
removed  from  the  list  of  railways  that  build 
compound  express  engines,  Mr,  George  Whale,  the 
new  Chief  Mechanical  Engineer  of  the  premier  British 
railway,  has  just  brought  out  a  fresh  type  of  express 
locomotive,  which,  unlike  all  the  express  engines 
which  have,  nominally,  at  any  rate,  been  constructed 
since  i885.  that  is  to  say.  during  the  past  twenty- twn 
years,  is  of  the  non-cc»mpound  order.  Mr.  Whale's 
engine,  which  is  numbered  513.  and  suggesti^^ely 
named  '*  Precursor.**  is  in  many  respects  an  enlarge- 
ment of  the  very  efBcieut  non-compound  express 
type  in  the  "  Precedent  *'  class,  which  Mr.  Webb 
develojjed  from  his  predecessor's  "  Newton  "  class  of 
1866,  and  into  which  he  subsequently  converted 
all  the  '*  Newton  "  set  of  96  in  number.  Those  added 
to  the  70  built  originally  by  Mr,  Webb  himself  made 
a  total  of  166  locomotives  all  similar,  and  to  these 
may  be  added  90  more,  which  virtually  differ  only  in 
having  coupled  wheels  6  in,  smaller  in  diameter. 
Latterly.  Mr.  Webb  fitted  3-in,  tyres  to  the  6ft,  bin, 
coupled  wheels,  thus  enlarging  their  diameter  to 
6  ft,  9  in.  This  latter  size  has  been  adhered  to  by 
Mr.  Whale,  who,  however,  has  brought  his  engine  up 
to  dale  by  providing  far  larger  boilers  and  cyUnders 
than  any  previously  in  use  on  the  London  and  North 
Western'.  The  boiler,  which  is  1 1  ft.  gi  in,  long  and 
5  ft.  2  in,  in  diameter  outside,  with  a  firebox  7  ft.  4  in.  in 
length,  yields  2.009  square  feet  of  total  heating  surface, 
161  square  feet  being  in  the  iirebox.  which  has  a  grate 
area  of  22*4  square  feet.  The  cylinders  placed  mside 
are  19  in.  in  diameter,  or  i  in.  more  than  any  non- 
compound  cylinders  previously  used  on  the  London  and 
North  Western.  The  piston  stroke,  too,  is  lengthened 
from  24  in. — the  standard  London  and  North 
Western  length  hitherto  from  time  immemorial— to 
26  in.,  the  normal  modern  length  of  stroke.  In  respect 
of  steam  pressure,  Mr,  Whale  has  preferred  to  make 
a  change  in  the  opposite  direction.  Mr.  W^ebb  had 
adopted  200  lb.  in  all  his  later  engines,  but  this  did 
not  always  prove  satisfactory,  and  a  reduction  to 
175  lb.— which  pressure  Mr,  Webb  was  the  first  Enghsh 
engineer  to  employ,  in  1884 — was  made  in  several 
instances,  at  ail  events.  Mr.  Whale  sticks  to 
1751b.  He  retains,  however,  the  "double  radial 
truck  "—which  his  predecessor  introduced,  and  never 
permitted  without  protest  to  be  called  a  bogie — under 
the  leading  end  of  his  new  engine,  contending,  as  did 
Mr.  Webb  in  one  of  his  last  letters  to  me.  that  this  plan 
permits  an  easier  passing  of  curves  than  can  be 
secured  with  the  ordinary  pivoted  bogie.  No,  51 J 
*'  Precursor  '*  is  a  very  handsome  locomotive,  and.  I 
hear,  is  ahready  doing  good  work. 
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LONDON,  April  22Qd,  1904, 

Fortheomingr  Imperial  Exhibition, 

in  May,  next  year,  an  Imperial  Exhibition  mil  be 
opened  at  the  Crystal  Palace,  in  wliich  all  the  govern 
ments  and  admimstratiQns  of  the  British  Empire  will 
be  asked  to  participate.  The  object  of  the  exhibition 
is  to  "  demonstrate  that  the  British  Empire  produces 
all  the  necessaries  and  luxuries  ol  life  in  quantitie.s 
large  enough  to  supply  the  wants  of  all  its  inhabitants, 
wliile  their  qiiahty  is  at  least  equal  to  those  produced 
in  any  other  portion  of  the  globe."  In  a  word,  it  is 
in  tended  to  prove  that  the  Empire  **  can  be  entirely 
self -sustained,  and  that  in  this  respect  it  differs  from 
any  other,  however  large  may  be  its  area  and  varied 
its  resources/' 

Electrlflcation  of  Tyneslde  Lines. 

The  friendly  competition  between  the  North- Eastern 
and  the  Lancashire  and  Yorkshire  Railway  to  be  the 
hrst  to  complete  the  electrification  of  a  standard  rail- 
way ended  practically  in  a  dead-heat*  The  first 
electrical  train  on  the  newly  electrified  TjTieside  lines 
of  the  former  company  was  started  by  Lord  Ridlev* 
and  completed  the  run  to  Benton  and  back  easily  within 
the  scheduled  time.  At  the  ensuing  luncheon,  the 
British  Thomson  Houston  Company  were  heartily 
congratulated  upon  the  successful  execution  of  the 
work.  The  average  speed  of  the  stopping  trains  on 
these  lines  will  be  about  22  miles  per  hour,  but  be- 
tween Newcastle  and  T^Tiemouth  quick  trains  will  be 
run  through  without  intermediate  stops,  performing 
the  journey  of  about  eight  miles  in  15  minutes.  The 
goods  traffic  will  continue  to  be  dealt  with,  as  at  present, 
by  steam  locomotives,  except  on  the  short  Quayside 
branch,  on  which  electrical  locomotives  of  an'  ex- 
ceptionally powerful  type  will  be  employed*  At 
present,  however,  only  the  section  from  Newcastle  ta 
Benton  is  running  electrically,  the  journey  occupying 
eleven  minutes. 

The  Recovery  of  Submarine  AL 

As  we  go  to  press,  it  is  with  melancholy  interest 
that  we  are  able  to  record  the  end  of  the  long 
struggle  involved  in  the  raising  of  the  imfortunate 
submarine  Ai.  The  efforts  made  to  recover  the  sul»- 
merged  boat  have  been  probably  httle  short  of  super- 
human, and  the  grit  and  determination  with  which 
it  has  been  accompUshed  in  the  face  of  enormous 
diiliculties  should  serve  to  disarm  the  most  unreasonable 
of  critics. 

On  the  subject  of  the  unfortunate  submarine,  several 
interesting  Parliamentary  questions  have  been  asked 
and  answered,  Mr.  Yerburgh  asked  whether  sub- 
marine vessels  belonging  to  His  Majesty's  Fleet  were 
so  fitted  that  they  might  be  easily  grappled  and  raised 
in  the  event  of  their  being  so  injured  that  the  crew 
were  unable  to  bring  their  vessel  to  the  surface,  whether 
A  I  Submarine  could  have  been  raised  to  the  surface 
within  forty-eight  hours  in  the  event  of  her  crew 
having  survived  the  shock  of  collision,  and  whether 
His  Majesty's  Fleet  possessed  any  special  salvage 
vessels  or  apparatus  for  the  speedy  re  cover>'  of  vessels 
sunk  in  a  harbour  fairway  during  war-time,  or  whether 
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'  who  are  interested  in  education  . 

.   (ail  to  appreciate  ver>^  highly  n 
npirit   whicii  Mr,   Merely  has  displayed  and   the  well- 
timed  Hervice  which  he  has  rendered  to  the  cause  of 
educational  progTe;»s. 

Admiral  iakarolT. 

Xti^sta.  I'V  the  death  ol  Admiral  Makaroff«  has 
lQ*»t  not  only  her  most  able  naval  commander,  but 
a  disitinguished  scientist  and  inventor.  In  1885  he 
niaile  a  cruiiM;  round  the  world  as  commander  of  tbe 
frigate  Prince  Pojarsky,  and  conducted  important 
hydrographic  researches  which  received  the  award  ot  a 
priite  from  the  St,  Peteniburg  Acaditmy  of  ScieDces. 
Asj  Chief  Inspector  of  Artillery — a  post  which  be 
occupied  between  1891  and  1898 — Admiral  Makarod 
designed  and  introcluced  several  improvements  in 
(luick-lmng  guns.  During  the  construction  of  tbtf 
famous  ice-brealier  Ermak*  which  was  built  for  the 
Kussian  Government  by  Messrs.  Armstrong,  Whit- 
worth  and  Cc*..  to  his  designs,  he  visited  England, 
And  succeeded  in  making  many  friends,  being  especially 
popular  among  the  workmen. 

The  Electrical  Engrineers*  Secretaryship. 

\\  c  are  pleaded  tn  have  an  opportunity  of  congratu- 
lating Mr.  George  C.  Lloyd  upon  hts  appointment  as 
Secretary  oi  the  Institute  of  Electrical  Engineers,  for 
we  have  mure  than  once  had  occasion  to  appreciat 
his.  courte!»y  and  tact  as  Assistant  to  the  Ircxa 
Steel  Institute.  These  quahties  contribute  lai^ely  to  ' 
the  making  of  a  successful  secretary^  but  for  tbe  im- 
pair tan  t  duties  he  will  be  called  upon  to  undertake  many 
v>thers  are  required,  including  technical  knowledige, 
lit.  1  tlu-  mastery  of  detail*  Mr.  Lloyd  gained  his  ednca- 
th  )n  this  country-  and  in  Germany.  ITpoo 
ting  a  live  years'  apprenticeship  with  M^srs. 
KMli)t^rt  Stephenson  and  Company,  manne  and  ]dcii> 
Tfiottve  en^ine^rs  of  Newcastle-oii-Tjiie,  be  went  to 
-11  r  some  years  engaged  as  a  manaie  ea^ 
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Kivci   i  i.iii     a  lid  as  engineer  in  Spanish  sbipfr  ' 
with    the    West    Indies.     On    his    mama^r. 
Mr,  Lloyd  wisely    abandoned    tbe    **?a    and    took 
engineering  work  m  London.     For  a  ^  txavel- 
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The  British  Inventor  and  his  Grievances. 

Mr.  W-  Friese-Greenc  was  one  of  the  first  to  send 
in  Jiis  views  on  the  above  question  to  the  JoHtmii  of 
ihc  Society  of  Afis,  in  response  to  the  complaint  raised 
m  that  publication  by  an  in%'eiitt>r.  He  pleads  for 
justice  and  common -sense  in  our  patent  laws,  and  that 
it  may  be  made  possible  not  only  for  a  rich  inventor 
to  protect  himself,  but  also  that  a  poor  inventor 
may  be  encouraged  to  patent  his  ideas  v^ith  a  certainty 
that  he  will  obtain  a  proper  retxirn  for  any  good 
invention  he  may  make,  and  full  protection  of  his 
rights  without  danger  of  l>eing  financiany  ruined  by 
his  own  inventive  Renins  and  his  attempt  to  contribute 
something  to  the  welfare  of  his  country.  Mr.  Friese- 
Greene*s  suggestions  for  the  improvement  of  the  patent 
laws  are  as  foUoMvs : — 

J,  That  a  thorough  search  be  made  by  the  British 
Patent  Office  before  the  patent  is  granted. 

2.  That  the  cost  oi  this  search  should  be  included 
in  the  initial  fee* 

3.  That  when  a  patent  is  once  issued  by  the  English 
Patent  Office  the  presumption  is  not  that  it  is  bad. 
l>ut  that  it  is  good,  and  that  this  presumption  be  one 
that  the  British  courts  are  instructed  to  recognise  in 
any  action  for  infringement. 

4.  That  the  penalty  for  infringement  (where  the 
infringement  is  clearly  proved)  be  not  merely  an 
injunction  against  further  infringement  and  the  actual 
damages  proved  (which  latter  are  almost  impossible 
of  proof  in  many  cases),  but  should  be  substantial  and 
exemplary  damages,  which  shall  be  sufficiently  large 
to  discourage  others  from  attempting  to  infringe  what 
they  know  to  be  a  valid  British  patent.  In  other  words, 
says  Mr.  Friese-Greene,  *'  make  the  punishment  tit 
the  crime  "  which  is  not  the  case  under  the  present 
law^  In  fact,  it  not  infrequently  happens  that  an 
inventor  may  win  his  action  for  infringemcn  and  be 
ruined  by  the  delay  and  expenses  he  has  to  ncur 
over  and  above  his  damages  and  taxed  costs, 

$,  Any  man  stating  in  his  application  that  he  is 
the  original  inventor,  when  it  is  proved  he  knows  he 
is  not,  should  be  held  lo  be  guilty  of  perjury  and  should 
be  prosecuted  by  the  Public  Prosecutor  at  the  public 
expense. 

6,  Make  one  fee  cover  the  entire  cost  of  the  invention 
fcfr  the  full  term.  Anyone  can  figure  out  for  himself 
what  it  means  to  maintain  2$  or  30  British  patents, 
many  of  which,  while  they  are  the  basis  of  very  valuable 
inventions,  may  be  premature,  in  that  certain  features 
of  the  invention  are  not  yet  perfected,  or  the  trade 
not  yet  sufficiently  advanced  to  appreciate  its  value. 

7.  The  appointment  id  a  Royal  Commission  con- 
sisting of  practical  men  who  shall  take  evidence  on 
the  whole  subject  and  report  their  recommendations 
10  Parliament. 

The  Tramways  and  Liglit  Railways  Association. 

At  the  annual  dinner  of  the  Tramways  and  Light 
Railways*  Association,  Mr.  Alfred  Baker  presided  over 
an  attendance  of  one  hundred  and  twenty.  Mr.  G.  G. 
Gomme,  in  proposing  the  toast  of  the  evening — 'The 
Tramways  and  Light  Railways*  Association  " — said 
that  the  Association  had,  at  all  events,  solved  one  very 
dittjcult  problem.  He  (Mr  Gomme)  could  remember 
the  time  when  light  railways  were  scarcely  looked  upon 
as  kindred  associations  to  tramways/ and  he  was 
dehghied  to  find  that  now  they  were  considered  as 
imns.  and  the  fact  that  they  were  now  united  together 


in  one  Association,  seemed  to  liim  a  Iiappy  augury  for 
the  future.  ThfiV^  in  London,  were  face  to  face  with 
many  difficulties,  and  they  could  not  help  feeUng  that 
an  Association  of  this  kind  would  help  them  to  meet 
many  of  those  difliculties — he  meant,  the  difftculties 
of  overcoming  space,  which  could  only  be  done  by  tram- 
ways and  light  railways,  Mr.  Atherley  Jones,  KX., 
M.P,.  responded.  After  congratulating  the  members 
on  the  accession  to  office  of  Mr,  Baker  as  President,  he 
remarked  that  the  object  of  the  Association  was  to 
develop,  as  far  as  possible,  by  co-operation  with 
kindred  associations,  and  by  legislative  action,  the 
interests  of  the  pubhc  in  the  promotion  of  cheap  and 
facile  locomotion.  He  did  noi  know  that  it  had  done 
very  much  towards  the  attainment  of  that  result,  but 
that  had  not  been  tlirough  any  want  of  effort  on  the 
part  of  the  -\ssociation.  but  through  the  innate  con- 
serv^atism  that  was  the  characteristic  of  Enghsh  people. 
No  one  could  deny  that  the  present  system  of  loco- 
motion in  this  country  was  in  a  chaotic  condition,  and 
they  believed  that  those  diihculties  could  be  best 
removed  by  those  representing  the  various  interests 
meeting  together  for  the  purpose  of  seeing  where 
friction  existed,  and  how  it  could  best  be  removed. 
He  believed  there  were  representatives  of  railwa>'S 
there  that  evening,  and  he  knew  that  not  so  very  long 
ago  the  railways  regarded  tramways  and  hght  rail- 
w*ays  as  dangerous  rivals  and  as  comf>eting  bodies. 
He  did  not  beheve  that  w^as  the  right  view,  but  that 
tramways  and  hght  railways  performed  a  work  which 
was  auxiliary  and  conlributary  to  the  advancement  ol 
railway  communication  m  this  country*  In  the  same 
way.  he  believed  that  even  the  proprietors  of  omnibuses 
might  be  induced  to  regard  the  transition  of  a  tram- 
way over  Westminster  Bridge  as  not  necessarily 
destructive  to  the  British  Constitution.  An 
Association  like  that  which  had  been  able  to  eniist 
the  co-operation  and  the  sincere  and  active  interest 
of  men  like  Mr.  Baker  and  others  who  were  present 
was  undoubtedly  doing  something  and  would  here- 
after do  more  to  develop,  in  the  interests  of  the  pubhc, 
the  increased  locomotion  between  various  centres  of 
population  and  also  between  what  they  might  term  the 
rural  suburbs  of  great  cities  and  the  centres  of  those 
cities.  By  that  means  they  would  be  doing  something 
to  solve  the  problem  of  the  great  glut  ot  population  in 
certain  districts.  The  Chairman,  during  the  evening, 
referred  to  the  fact  that  he  had  just  had  placed  in  his 
hands  a  souvenir  of  the  opening  of  the  first  tramway 
laid  in  London.  It  was  in  1S61,  and  was  called  the 
Marble  .\rch  Railway,  The  guests  invited  on  the 
occasion  by  the  late  lamented  Mr.  G-.  Francis  Train, 
numbered  several  Ijundreds. 


Labour  Returns  for  March. 

The  Board  ol  Trade  labour  returns  for  March  show 
that  there  was  a  alight  improvement  as  compared  with 
the  preceding  month,  due  in  some  measure  to  seasonable 
causes.  There  was  some  improvement  in  employment 
for  coal  miners,  and  in  the  iron-mining  industry  it  con- 
tinues good.  In  the  pig-iron  industry  employment 
improved  slightly  during  March,  but  is  still  below  the 
e^.l  of  a  year  ago  ;  while  Ln  the  iron  and  steel  manu- 
facture employment  showed  an  improvement  as  com- 
pared with  a  month  ago,  and  is  about  the  same  as  a 
year  ago.  Employment  in  the  shipbuilding  trades 
continued  to  improv^e  slightly  during  the  month.  It  is, 
however,  still  bad*  and  worse  than  a  year  ago.  The 
percentage  of  unemployed  trade  union  members  at  the 
end  of  March  w*as  ii'8^  as  compared  with  izfj  in 
February  and  9' S  in  March,  tgo^. 
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been  tafri*jii  ouf,  with  extremely  satisfactory  results 
in  both  instances.  Both  vessels  succeeded  in  developing 
more  than  the  anticipated  horse* power,  and  the 
fi»e«*«|«  attained  were  20- 17  and  20-5  knots  by  the 
Tnumph  and  Swiftmre^  respectively ;  the  i.h.p.  in 
teach  case  was  rather  more  than  14,600,  and  the  coal 
i4^il«uniiitiun  was  173  lb.  per  unit  id  power  per  hour. 
It  11*  oj  importance,  however,  to  mile  that  these  vessels 
unly  underwent  six  hours  full  power  trials,  whereas  all 
otiit  vessels  for  the  Royal  Navy  undergo  eight  hours. 
Laanches  have  not  been  very  numerous  in  the 
jiftuoured  cruiser  class  during  the  last  two  months, 
the  Afgylt,  which  won  launched  on  March  3rd,  by 
tho  Greenock  Foundry  Company  lining  the  only  one 
of  importance.  The  Devonshire  will  leave  the  slips 
at  Chatham  before  these  hnes  apjpear.  and  with  her 
the  last  of  the  County  cruisers  will  be  in  the  water, 

A  change  in  the  armament  of  the  later  vessels  of 
the  Duke  of  Edinburgh  class  >s  to  be  undertaken. 
The  change  will  Involve  structural  alterations.  The 
btPCondary  armament  of  ten  6-in.  guns  is  to  be  replaced 
by  four  7'5-in,  guns.  These  guns  will  be  placed 
lui  the  upper  deck  instead  of  on  the  main  deck,  as 
the  original  pieces  were.  The  atl vantages  giiined 
by  such  a  change  are  obvious,  and  the  reduction  in 
the  number  of  guns  is  a  small  disadvantage  compared 
with  the  increase  in  weight  and  command.  Changes 
are  also  taking  place  in  the  Devonxhire  class,  where 
the  four  forward  6 -in.  guns  will  be  replaced  by  two 
7*5-in,  guns»  in  gun  houses,  on  the  upper  deck,  again 
with  an  increased  command  and  consequently  more 
effective  long  range  fire. 

The  Esitx  has  been  put  into  commission,  as  has 
also  the  Latitaster,  the  latter  on  March  22nd.  and 
the  former  on  February  5th*  There  are  now  seven 
vessels  of  the  carher  County  class  in  commission,  and 
the  CttfWTiyi//.  Suffolk,  and  Cumberland  should  also 
hoist  the  pennant  befc»re  the  autumn.  The  CLtrtiwaU's 
trials  have  been  completed  with  very  satisfactory 
results,  the  vessel  attaining  a  speed  of  twenty-four 
knots  un  her  eight  hours  full-power  trial. 

Among  smaller  craft,  there  is  the  launch  of  the 
Sfipf''> ' '  •  lurd'Class  cruiser,  to  chronicle  on  March  1 7th, 
at   1  Yard.  J  arrow.     The  Sapphire  is  the  last 

ot  I  '  l!<  named  after  gems,  two  more  of    which 

wrfu   piujvcted   in   lai»t  j'ear^s  programme,   but    were 


tdtimately  abandoned.  The  iauncn  m  the  Sapphire 
took  place  three  months  after  the  first  keel  plate  was 
laid. 

The  ftrbt  of  the  new  "  scouts,"  the  Senistu/,  has  been 
launched  by  Messrs.  Vickers,  Sons,  and  Maxim.  The 
ceremony  was  performed  by  Miss  Hay,  daughter  of  one 
of  the  directors  of  the  company,  on  April  igih.  The 
Sentinel  is  3^0 ft  in  length,  with  40  ft  beam,  and  2,i/2o 
tons  displacement.  Her  estimated  horse-power  is  ij.ooo^ 
and  the  maximum  speed  is  to  be  25  knots,  steam  being 
supplied  by  twelve  boilers. 

niANCC. 

The  launch  of  the  armour etl  cruiser  Vicior  Huga, 
at  Lorient.  on  March  50tb.  has  made  it  at  last  possible 
for  work  to  be  commenced  on  the  Jutes  MicMei. 
The  Viciot  Hugo  was  on  the  stocks  thirteen  months, 
some  delay  in  her  construction  having  been  occasioned 
by  the  transfer  to  I.orient  of  building  m^aterial  from 
the  dockyard  at  Toulon  where  it  was  origixuUly 
intended  she  should  be  built. 

The  Gloire,  armoured  cruiser,  has  completed  her 
trials.  On  her  full  power  trial  the  horse- power  deve- 
loped by  her  engines  was  14,400  giving  a  speed  of 
2 1' 5  knots.  The  coal  consumption  worked  out  at 
196  lb-  per  j.h.p.  per  hour.  Her  sister  ship*  tl\c 
Condi',  on  trial  attained  a  speed  of  19  knots. 

The  Leon  Gambetta,  while  on  a  steam  trial,  struck  an 
unknown  pinnacle  of  rock  off  the  Black  Rock  Islands^ 
near  Brest.  The  damage  done  appears  to  be  con- 
siderable, and  it  will  be  some  months  before  the 
repairs  can  lie  completed. 

Some  interesting  details  about  the  new  French 
torpedo-boats  have  been  made  public.  The  class 
is  numbered  2yi&-2g2.  and  the  vessels  are  121*4  ft. 
in  length.  They  displace  90-6  tons,  and.  wuth  engines 
designed  to  develop  1,900  li.p.,  are  expected  to  make 
26  knots  speed.  No.  279,  which  is  already  complete, 
made  on  her  trials  26*  5  5  knots.  Two  others' of  different 
design  have  just  been  launched — ^No.  293  at  the 
Normand  Yard,  Havre  ;  and  No.  294  at  Bordeaux. 
No.  293  is  129  ft.  in  length,  displaces  97  tons,  and  is 
fitted  with  Parsons's  turbine  engines.  Three  turbines 
will  be  used  when  she  is  going  at  full  speed  (24  knots)  ; 
one  will  be  used  lor  cruising  speeds,  and  one  for  going 
astern.  Her  boilers  will  be  Normand  water-tut>e. 
No.  294  will  be  126  ft.  long,  and  fitted  with  turbines 
of  Br^guet  design.      Her  speed  v^ill  also  be  24  knots. 

Two  submarines  are  known  to  have  been  launched 
recently,  the  Bon  tie,  at  Toulon,  on  February-  6lh» 
and  the  Aigretle  at  the  same  port  on  February  23rd. 
This  latter  vessel  of  172  tons  displacement  is  one  of 
thirteen  wliich  w^ere  to  have  been  begun  in  1902^ 
but  on  two  only  of  wliich  work  has  been  commenced. 

dCRMANV. 

A  scheme  for  further  naval  expansion  is  brewing 
in  Germany  beyond  a  doubt,  and  a  new^  Navy  Act 
may  very  shortly  be  intrwluced  to  the  Reichstag, 
But  for  the  present  there  is  little  to  report  Veyond 
the  launch  of  the  small  cruiser  Liibeck,  built  at  the 
Vulcan  Yard,  Stettin,  and  formerly  known  as  the  Er^ui: 
Mercur,  This  vessel  is  chiefly  notable  for  being  one  of 
the  first  German  vessels  to  be  fitted  wHth  turbines. 

The  programme  for  the  completion  of  the  battle- 
sliips  of  the  Braitmchwei^  class  puts  the  date  of  com- 
missioning of  the  first  two.  the  Braunschuri^  and 
Ehass,  in  August  and  October  next,  respectively. 
Of  cruisers,  it  is  hoped  to  have  the  Hamburg,  Brgmtm, 
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and  Berli*f.  al[  in  Lornmission.  The  new  lorpcdri' 
boats  5i 20-125,  are  expected  iti  complete  their  trials 
during  the  year. 

There  are  several  vessels  which  il  i?i  hoped  will 
lie  launched  during  the  year,  and  two  small  cruisers, 
one  at  Bremen  and  one  at  Stettin,  will  take  the  water 
early  in  1905.  In  the  meantime,  the  armoured 
cruiser  Pnnz  Frit'drich  Kari  has  commenced  her 
trials  at  WiLhelmshaven.  Her  first  full-speed  trial 
gave  verj-  satisfactory  results,  the  contract  i*h,p, 
I/.OOO  having  been  easily  developed,  giving  the  vessel 
a  speed  of  :*i  knots.  The  Eisass  will  shortly  commence 
her  trials. 

RUSSIA. 

The  new  battleship  Impcraior  Alexander  III.  has 
been  under  trial,  with  apparently  satisfactor)^  results. 
The  engines,  designed  by  Engineer  Tenson,  makmg 
on  an  average  \  14  revolutions  under  250  lb.  pressure 
of  steam  developed.  15,800  h,p.  giving  a  speed  of 
17-36  knots.  The  coal  consumption  worked  out 
approximately  at  ^'jlb. 

The  Russian  naval  estimates  for  1904  total  1 1 1^,6^2,426 
roubles,  nearly  three  milhon  roubles  less  than  the 
sum  actually  expended  during  1903.  For  sfiipbuilding 
and  repair*  the  sum  of  38,743,446  roubles  is  appro- 
priated, Xo  particulars  of  new  vessels  have,  however., 
been  made  public,  and  the  cmly  ones  which  are  reported 
to  have  been  laid  down  are  two  protected  cruisers  in 
the   Black  Sea. 

It  cannot  be  out  of  place  here  to  add  a  word  about 
the  catastrophe  which  occurred  at  Port  Arthur  on 
April  J 3th.  The  blowing  up  of  the  Petroftavlnvsk, 
Ai-ith  Vice-Admiral  Makaroff  on  board,  is  one  of 
those  disasters  at  which  all  the  world,  beUigerents  as 
well  as  neutrals,  stands  aghast.  The  mines  on  which 
the  ill-fated  vessel  struck  appear  to  have  lieen  laid 
during  the  aight  by  a  Japanese  mining  vessel  (Com- 
mander Oda)  protected  by  two  torpedo  flotillas. 
,\lt hough  the  searchlights  from  the  port  were  playing 
on  her  the  whole  time,  the  work  she  was  doing  does 
not  appear  to  have  been  suspected  by  the  Russians. 
At  dawn  on  ihe  ijth,  two  , torpedo  actions  took 
place,  and,  as  a  consequencej  one  Russian  de- 
stroyer, the  Be-irashni,  was  sunk.  At  about  8  a.m., 
Admiral  Makaroff.  with  all  his  available  ships,  set 
out  in  pursuit  of  the  Japanese  third  squadron,  con- 
sisting of  the  protected  cruisers  Chttosi\  Yoshino, 
Kasat^i,  and  Takasago,  under  the  command  of  Rear- 
Adniiral  E>ewa.  This  squadron,  by  gradually  retiring 
drew  the  l^ussian  fleet  further  and  further  from  its 
port.  Admiral  Togo,  when  informed  ^^  wireless 
telegraphy,  of  the  success  of  his  junior's  ruse,  made  a 
dash  for  the  harbour  entrance.  Vice-Admiral 
Makarotf  appears,  however,  to  have  discovered  the  trap 
and  made  for  imrl.  On  the  w-ay  the  Ptrtrapuvltwsft 
encountered  the  mines,  which  sent  her  to  the  bottom, 
and  the  Pohieda  was  also  report etl  to  have  been 
damaged.  The  Russian  Heet  in  the  Far  East  is 
now  a  negligible  factor.  Admiral  .\lexeiefT  is  reported 
to  have  received  stringent  orders  to  keep  his  ships 
in  the  harbour  until  Vice-Admiral  Skr^'^dloff,  who 
succeeds  Makaroff,  arrives.  But  before  then  Togo 
is  almost  certain  to  have  made  another,  and  very 
possibly  successful  etfort  to  close  the  entrance  to 
the  harbour. 

The  Russians  are  shivrtly  to  have  some  submarines 
at  Port  Arthur,  one  having  been  already  dispatched  in 
sections,  and  the  other  being  nearU'  completed. 

UNITED    STATES. 

The  Naval  Appropriation  Bdl.  which  was  accepted 
by    the   Senate   on    Februarv    tith,    includes,  as   new 


construction, oneljattleship  of  16.000  tons,  two  armoured 
cruisers,  of  14.500  tons  ;  and  three  scouts,  of  3750 
tons.  These  scouts  it  is  reported  are  to  have  a 
speed  of  24  knots  and  will  have  a  radius  of  action 
of  5,000  mile^.  The  protection  will  be  slight  and  the 
guns  of  3'9-in.  cahbre.  The  total  amount  authorised 
is  $96,338,038,  of  which  $29,885,000  mil  be  devoted 
to  the  new  programme. 

The  hull  contracts  for  both  the  Idaho  and  Missis- 
sippi have  been  awarded  to  the  Cramp  Company  of 
Philadelphia.     Each  is  estimated  at  ^600,000. 

The  Virginia,  battleship,  was  launched  on  April  5th 
from  the  yards  of  the  Newport  News  Company.  The 
battleship  Rhodt  Island  and  the  armoured  cruiser 
Caiifornia  should  also  be  in  the  water  before  these 
lines  appear. 

Progress  on  the  vessels  in  hand  at  the  various  yards 
is  favourably  reportetl  on. 

JAPAN. 

The  most  interesting  item  of  news  concerning  the 
Japanese  Navy  is  the  description  which  has  been 
made  public  of  the  new  battleship  design.  One  vessel 
of  this  class  is  building  at  Els  wick,  and  another  at 
Barrow.  These  vessels  are  to  be  completed  in  twenty- 
nine  months.  The  principal  dimensions  are  :  length. 
455  ft,  ;  breadth,  jS  ft.  z  in.  ;  draught,  26  ft.  j^  in. 
The  displacement  is  ib.400  tons,  and  the  speed  at 
least  i8|  knots.  The  horse-power,  curiously  enough, 
is  not  mentioned.  The  boilers,  twenty  in  number, 
will  be  of  the  Niclattsse  type  disposed  in  three  boUer 
rooms,  and  will  be  built,  w^th  the  main  propelling 
macliiner>%  by  Messrs.  Humphreys,  Tennant  and  Co. 
The  armament  w^ll  consist  of  tour  12-in.  guns,  mounted 
in  pairs  in  barbettes,  fore  and  aft  ;  four  lO-in.  guns 
mounted  singly  in  barbettes ;  twelve  6-in.  guns 
disposetl  six  on  each  broadside,  five  in  the  citadel 
and  one  on  the  upper  deck  ;  twelve  t2-pounders 
and  three  3 -pounders.  In  addition^  there  will  be 
five  torpedo- tubes,  four  of  them  of  the  ordinary* 
Armstrong- Whit  worth  tS-in.  type  and  one  on  the 
line  of  keel  astern,  of  a  special  design. 

With  regard  to  the  armour  protection  there  seems 
to  be  a  tendency  to  revert  to  the  box  battery  arrange- 
ment of  the  early  seventies  of  the  last  century.  The 
armour  amidships  is  carrietl  from  below  the'  water- 
lines  right  up  to  the  upper  deck-  The  main  armour 
belt  has  a  maximum  tliickness  of  0  in.,  and  extends 
from  5  ft.  below  to  2  ft.  6  in.  above  the  water-line, 
and  immediately  above  this  again  is  a  belt  of  6-in. 
armour,  extending  from  the  after*  12-in.  barbette, 
forward  to  the  stem.  Above  this  again  is  the  6-in. 
citadel  armour,  carried  to  the  height  of  the  upper 
deck,  and  enclosing  both  i2'in,  barbettes.  The 
barbette  armour  of  the  12-in.  guns  is  gin.  thick  on 
the  exposed  portions  and  5  in,  where  the  citadel 
encloses  them.  The  lo-in.  barbettes  have  6 -in. 
armour  while  the  conning  tower  has  9  in.,  and  the 
observ^er  tower  5  in.  of  protection.  In  addition  to 
these  shelters  for  the  officers  there  are  three  others, 
protected  by  3-in.  armour  one  above  the  conning 
tower,  and  one  on  each  side  of  it.  The  protective 
deck  which  runs  throughout  the  entire  length  of  the 
vessel  protecting  the  machinery,  magazines,  etc, 
is  2  in.  thick  on  the  flat  portions  amidships  and  3  in. 
on  the  sloping  sides  which  are  carried  down  to  meet 
the  bottom  of  the  main  armour  belt. 

It  is  reported,  and  with  some  show  of  authority,  that 
the  Japanese  have  bought  two  submarines  of  Holland 
design,  and  that  these  vessels  are  now  on  passage  {f> 
Yokohama. 


The   Civil   Engineer   at  WorK. 


WideniniT  London  Bridge. 

Since  the  last  issxw  itf  thii*  magaiine  went  lo  press, 
the  widened  loot  ways  ui  London  Britlge  have  been 
formaily  opened  by  the  Lord  Mayor.  The  work  was 
begyn  in  1902,  the  roadway  at  that  lime  being 
34  ft.  6  in.  in  width,  and  the  two  footways  9  ft,  6  in. 
_^cach,  a  total  of  53  ft-  6  in.  between  parapets.  After 
widening,  the  roadway  is  55  ft.,  and  the  two 
Dtways  15  ft,  each,  the  total  width  between  parapets 
now  being  65  ft.  The  approximate  amount  of  old 
granite  removed  for  the  recent  widemng  was  55.000 
cubic  feet,  the  amount  oi  new^  graiute  tixed  l>eing 
about  51,000  ft.  The  widening  is  carried  on  325 
granite-corbels  tixed  on  each  side  of  the  bridge,  each 
corbel  being  10  ft.  long  by  i  ft.  5  in.  average  width 
^y  3  ft*  3  in^  deep,  and  anchored  down  to  the  bridge 
by  two  bolts  i;J^in.  in  diameter.  The  parapets  are 
3  ft.  6  in.  high,  there  being  1,452  balusters  in  the 
parapets.  The  amount  of  the  contract  was  £95.484 
exclusive  of  the  lamp^  and  lamp  standards,  and  the 
work  was  completed  \Mthin  the  ci>ntract  time  of 
two  years.  Mr,  A.  Murray,  F.RT.B.A.,  was  the 
jcliitecl,  Mr.  E.  Cmttwell  M.lnst.C.E.,  being  the 
[ineer,  and  Messrs,  Pet  hick  Bros,  the  contractors. 

The  Pmposed  New  Huxnber  Dock. 

According  to  Sir  John  Wolfe  Barry's  evidence  before 
the  Parliamentary  Committee  which  has  had  under 
CO  nm  deration  the  Bill  promoted  bv  the  Hum  her 
Commercial  Railway  and  Dock  Company,  the  proposed 
new  dock  on  the  Humber  at  Imminghami  near  Grimsby, 
should  be  the  finest  on  the  East  Coast.  The  scheme 
provides  lor  main  dock  with  a  deep-water  area  of 
38I  acres,  the  arms  being  i,:»5oft.  long  and  375  ft. 
wide.  Three  other  arms  could  he  made,  and,  in  this 
event,  the  total  deep*water  area  of  the  dock  would 
be  71  acres.  There  would  be  at  first  4,800  hneal  feet 
of  *piay  space,  and  when  all  the  arms  were  finished* 
12,300  lineal  feet.  The  lock  is  proposed  to  be  750  ft. 
long  and  85  ft,  wide,  with  a  depth  of  water  on  the 
sill  of  47  ft.  6  in.  at  high-water  of  spring  (ides  and 
43  it.  6  in.  at  high-water  of  neap  tides,  and  28  ft.  at 
low* water  of  spring  tides.  The  entrance  channel  is 
designed  to  have  29  ft,  at  low- water  of  spring  tides. 
This  would  admit  of  the  largest  steamers  entering  the 
dock  at  any  state  of  the  tide.  The  Great  Central 
Hallway  Company  are  co-operating  in  the  promotion 
of  the  ischemc,  which  involves  the  connection  of  their 
main  hne  with  the  dock  by  a  short  railway.  The 
estimated  cost  of  the  works  is  set  down  at  £1,102.565, 
this  including  j£75.7io  for  the  connecting  railway. 

The  Mono-Rail  System, 

One  of  the  most  notable  Enghsh  exhibits  at  the 
St«  Louis  Exhibition  will  be  a  working  model  of  the 
B«hr  Mono-rail  system.  The  model,  which  has  been  on 
exhibition  in  London^  is  built  on  a  scale  of  4  in.  to 
the  foot,  and  comprises  a  circular  track  with  motor-car. 
Embodied  in  tliis  working  model  are  a  number  of 
improvements  which  were  recently  deiicribed  by  the 
inventor  at  a  meeting  of  the  London  Chamber  of 
Coinmerce.  In  the  course  of  his  remarks.  Mr.  Behr 
pointed  out  that  speeds  were  to  be  increased  and 
express  passenger  trains  mulliphed,  new  raibs  must 
be  laid  to  accommodate  express  traffic  solely,  and 
if  these  new  lines  were  constructed  on  the  mono-rail 
system,  to  follow  the  present  rails  and  run  into  the 
same  stations,  a  most  beneficial  effect  w*ould  be  pro- 
duced on  the  receipts  of  the  existing  companies. 
They  would  be  able  to  inaugurate  a  passenger  service 
with  at  least  double  the  speed  of  the  fastest  express 


trains,  and  by  using  their  existing  rails  for  local 
passenger  and  ;^;oods  traliic  only^  they  would  evolve 
order  out  of  chaos  and  punctuality  out  of  an  ever- 
increasing  unpunctuality,  would  eliminate  99  per  Lent, 
of  all  the  accidents  that  now  occurred,  and  would  effect 
a  reduction  in  the  costs  of  working  and  maintenance, 
which  would  enable  them  to  increase  their  dividendii 
while  diminishing  their  charges. 

Lowering   the   Sill   of   the   Ramsden    Dock  at 
Barrow. 

An  interesting  description  of  this  work  wai  gi%en 
at  a  recent  meeting  of  the  Institution  of  Civil  Engineers, 
by  Mr.  L.  H.  Savile,  A.M. Inst. C.E.  The  contract  for 
the  work  was  let  on  June  8th,  1899.  to  Messrs.  John 
Aird  and  Co.,  Mr,  Frank  Stileman  being  Chief  Engineer. 
Besides  the  lowering  of  No.  4  sill,  of  Ramsden  Dock 
by  b  ft.,  a  quay  wall,  900  ft.  long,  on  the  south  side 
of  the  basin,  and  another,  500  ft.  long,  on  the  north 
side,  had  to  be  constructed.  The  contract  was  let 
on  the  understanding  that  these  quay- walls  were  to 
be  completed  before  the  lock  was  closed  for  the  lowering 
of  the  sill.  The  main  object  with  which  the  work 
was  undertaken  was  to  allow  large  battleships  being 
built  by  Mei^srs.  Vickers,  Sons,  and  Maxim  to  have 
access  to  the  docks,  as  there  was  only  24  ft.  of  water 
on  the  exist mg  sill,  and  the  battleship  then  being 
built  for  the  Japanese  Xavy,  had  a  draft  of  27  ft.  3  in. 

On  the  completion  of  the  quay- walls,  cofferdams 
were  built  across  the  ends  of  the  Ramsden  Dock  lock, 
and  the  water  was  pumped  out,  so  that  the  work  vn 
the  sill  might  be  done  in  the  dry.  The  operations 
involved  in  this  work  were  :  Removing  the  old  gates  ; 
cutting  away  the  old  gate-flo€jr  ;  rebuilding  the  floor 
6  ft.  lower,  so  as  to  take  a  shdtng  caisson  in  place  of 
gates  ;  buildinjg  a  caisson -recess  ;  and  providing  and 
installing  a  shding  caisson. 

Special  Difllculties  Overcome, 

Shortly  after  tlie  lock  had  been  pumped  dry  and 
the  removal  of  the  sill  liegun,  an  accident  occurred 
through  the  water  breaking  under  the  pier-head  on 
the  north-east  side  of  the  lock*  whereby  the  work  was 
considerably  delayed,  as  the  cofferdam  at  the  north 
end  of  the  lock  had  to  be  lengthened  before  the  water 
could  l>c  again  pumped  out.  In  consequence  of  this 
accident,  which  damaged  the  pier- head  and  showed 
the  unreliabihty  of  the  bottom,  special  precautions 
were  taken  in  carrying  out  the  remainder  01  the  work  , 
these  consisted  of  driving  cast-iron  sheet  pile^  in  front 
of  the  old  sill,  and  taking  out  the  old  floor  in  smal. 
squares.  No  further  trouble  was  met  with,  and  the 
new  sill  was  completed  on  April  2i9t,  1901.  The 
pier- head,  which  had  been  damaged  by  the  water 
breaking  through,  was  moved,  and  a  timber  head 
was  built  in  its  place.  The  cofferdams  w^ere  now 
removed,  the  sUding  caisson  was  launched  and  floated 
into  the  recess  prepared  for  it  on  the  west  side  of 
the  lock,  and  the  lock  was  re-opened  for  tratfic  on 
IVIay  17th.  1901.  The  sUding  caisson*  which  take*i 
the  place  of  the  old  gates,  was  designed  to  take  a 
head  of  water  on  either  side,  thus  doing  the  duty  of 
two  pairs  of  gates  ;  it  also  serves  as  a  roadway,  12  ft. 
wide,  across  the  lock,  for  heavy  vehicular  trathc. 
The  caisson  is  tank-shaped,  103  ft.  long,  1 2  ft.  wide. 
and  39  ft.  6  in.  deep.  It  has  four  watertight  com- 
partments so  arranged  that  the_  caisson  does  not  quite 
float,  thereby  reducing  to  a  "minimum  the  friction 
when  the  caisson  is  bemg  drawn  across  the  lock. 
HydrauUc  machinery  is  used  for  hauling  the  caisson 
to  and  fro,  and  also  for  working  the  sluices  in  the 
caisson. 


ELECTRICAL  AFFAIRS. 


BV 


E.    KILBURM    SCOTT,    M.LE.E..    A.MInsiiC.E. 


BMirlu  Lighting  of  the  City  of  W«itniiostar. 
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quite  a  ^i^Al  deU^  *"  <^  m^ivllf ,  and  this  is  particti' 
larty  tlie  case  with  faigh-presivre  lamps.  This 
cixciiautance  rendeiB  it  difficult  to  form  any  com- 
paiisoR  between  tests  canied  out  in  a  laboratory 
aiwl  tbo«e  made  onder  actual  lighting  conditions, 
f^roupit  of  incandescent  mantles  in  particular  are 
dilhcult  to  keep  in  order,  and  in  a  lantern  the  efitctivc 
candle  power  does  not  by  any  means  increase  in  the 
Bamt?  ratio  as  the  number  of  mantles. 

Soldering  Joints  In  Balk, 

Soldering  by  hand  with  an  iron  is  one  of  those  finicking 
thing:^  which  should  be  banished  from  an  electrical 
engmeer^s  works  as  soon  as  possible.  If  solder  must 
be  used,  it  might  just  as  well  be  done  wholesale  by  tirst 
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Testing  of  Gas  and  Electric  Light. 

' '  Mivj  suth  iesti*   »is  these  the  Sugg  photometer 

h-  I    and  it  is  fitted  with  two  and  tive  candle 

Kia  "r  testing  Uith  low  Aud  high-power  lamps. 

(•"Voiii  Us  conslructiun  it  gives  results  in  all  cases  if 
anything  aUghlly  higher  than  the  true  values,  but 
th»  error  is  constant,  so  that  the  companson  is 
c.4>iti»ct.  Pr«it'Huttons  are  necessary  to  guard  against 
e\  '       '  reflection  from  buikhngs.  i»bst ruction 

b  its,    I'tc.,    and    the    Teadiugs   mu«4t    be 

ti^M.  -.,  ,  ,.»Lut  night.  In  the  case  of  incandescent 
niimtUw  great  variation  in  catKlle-^iower  results    from 


dipping  the  parts  into  ^ux  and  then  into  meltsdi 
With  a  httle  special  design  the  joints  between  i 
coils  and  commutator  segments  could  be  done  in  ' 
way,  and  it  has  already  been  in  vogue  for  some  ti 
the  Comment  for  soldering  the  conductors  ol 
circuited  rotors  to  the  end  rings. 

Where  joints  are  not  suitable  for  soldeii]^  its  lliis 
way  there  is  no  reason  why«  with  a  httle  schemiii^  sadi 
joints  should  not  be  mechatucaL  In  auuay  oi 
largest  German-made  dynamos  the  annatore  1 
tors  are  fastened  to  the  commutator  ac 
several  J-in.  steel  grub  screws. 


life) 


POWER   5TATI0N  N0TE5. 

By   K.  K.  S. 


Scale  In  BoOers. 

ll  IS  generally  supposed  that  scale  in  a  boiler 
materially  reduces  the  steam-raising  efficiency  by 
cutting  ilown  the  heat  transmission  from  the  gases 
to  the  water,  but.  as  a  matter  of  fact,  this  heat 
transmission  is  seldom  reduced  more  than  ten  per  cent. 
The  principal  objection  to  scale  lies  in  the  fact  that 
it  seriously  increases  the  wear  and  tear  and  endangers 
the  safety  of  the  boilers.  In  clean  boilers  the  tem- 
perature of  the  furnace  |)late  is  nearly  the  same  as 
that  of  the  water,  whereas  in  a  scaly  boiler  the  excess 
temperature  may  be  .about  one-tenth  of  that  of  the 
flame;  in  other  words,  the  temperature  of  the  furnace 
plate  may  be  raised  by  say  ux)  deg.  F,  In  the  first  case 
when  the  furnace  door  is  opened  and  cold  air  admitted 
the  contraction  of  the  furnace  plate  will  be  quite 
inappreciable.  In  a  scaly  Isoiler,  on  the  other  hand, 
the  rapid  reduction  of  ^oo  deg*  F.  means  a  contraction 
of  nearly  a  quarter  of  an  inch  in  a  length  of  lo  ft. 
This  is  capable  of  setting  up)  a  stress  of  over  ::o  tons 
to  the  square  inch  and  the  constant  straining  due  to 
the  furnace  door  being  opened  and  closed  will,  in 
due  time,  groove  the  furnace  flanges. 

Importance  of  a  Roughened  Surface  in  Boilers. 

Those  who  have  seen  the  old  type  Lancashire  boilers 
under  construction  will  have  noticed  that  before  the 
plates  go  to  the  marking-ofl  table  the  surface  is  treated 
with  a  kind  of  chalky  paint.  At  first  sight  it  may 
seem  that  this  is  put  on  simply  to  throw  up  the 
scribing  marks  of  the  rivet  holes,  etc.  There  is.  how- 
ever, another  purpose,  and  that  is  to  roughen  the 
surface  so  that  the  w^ater  will  boil  off  it  more 
readily.  Rough  points  are  necessary  to  give  a 
nucleus  for  the  small  steam  hubbies  to  rise  from,  for 
when  water  lies  in  contact  with  smooth  metal  it  boils 
explosively.  This  effect  may  be  noticed  when  boihng 
water  in  a' glass  test  tube,  a  few^  grains  of  sand  or  other 
material  immediately  quietens  the  boiling. 

The  point  to  specially  note  in  regard  to  this  fact 
is,  that  whereas  plates  are  easily  treated  to  give  this 
roughened  surface,  small  diameter  boiler  tubes  are 
not.  It  is  just  possible  that  various  minor  troubles 
with  water-tube  boilers  are  traceable  to  this   fact, 

tUtilisaHon  of  Waste  Material  in  Collieries. 
There  is  an  old  proverb  that  "  the  cobbler's  children 
are  always  the  worst  shod/'  and  this  Tvould  appear  to 
apply  to  collieries,  because  there  are  probably  no  more 
wasteful  engines  in   the  world   than   those  ordinarily 

§osed  in  collieries.  A  consumption  of  4  lb.  to  i  2  lb.  of 
coal  per  horse-power  per  hour  is  quite  common ,  and 
the  boilers  more  often  work  at  under  50  lb,  per  square 
inch    than   oven     There  are.   of  course,   distinguished 

I  exceptions,  because  with  the  introduction  of  electrical 
plant  many  coHieries  are  being  brought  up-to-date. 
One  direction  in  which  colliery  engineers  might 
save  a  good  deal  is  in  burning  the  black  coaly 
"  bands/'  and  small  coal  which  is  now  thrown  into 
the  goaf  as  rubbish.  By  breaking  up  the  "  band  " 
into  small  pieces  in  a  stone-breaker  and  mechani- 
cally stoking  it  under  forced  draught,  such  material 
would  give  off  a  considerable  amount  of  heat. 
^  Its  ntiUsation  in  this  w^ay  would  not  only  be  a  saving, 
A     but  would  also  reduce  Uie  chance  of  tire  in  the  goaf. 

We  arc  a^kcd  10  stale  th.il  Ihc  type  01  Underfeed 
Stoker  wiih  steam-driven  ram  referred  to  last  month  in 
Power  St;iiion  Notes,  is  made  by  Erith's  Engineering 
Company,  of  jOj  Gracechurch  Street,  E,C* — Ei>, 


Improvements  in  Gas  Producingr* 

Amongst  recent  improvements  in  gas  producers 
may  be  mentioned  that  embodied  in  the  \Miitfield 
producer.  In  an  ordinary  producer  air  is  usually 
injected  by  means  of  a  steam-jet  blower  into  the 
space  below  the  incUned  grate,  and  the  gases 
produced  by  the  passage  of  the  air  and  steam  through 
the  fuel  are  drawn  otT  from  the  top  of  the  producer, 
along  with  the  light  hydrocarbons  distilled  from 
the  coal. 

Gas  produced  in  this  way  is  certainly  large  in  quan- 
tity, but  its  caloritic  value  is  rather  low%  and  it  15, 
moreover,  liable  to  be  contaminated  with  tar  vapour, 
which,  if  not  carefully  removed  by  subsequent  wastiing, 
is  hable  to  give  trouble  by  depositing  tar  on  any  cool 
surface  with  which  it  comes  in  contact.  If  used  for 
power  purposes,  this  deposit  may  be  on  the  engine 
valves,  and  it  may  seriously  interfere  with  the  proper 
working  of  the  same.  Such  tar  deposits,  also,  of  course, 
represent  loss  of  calorific  value. 

The  characteristic  feature  of  the  Whitfield  producer 
is  the  method  of  dealing  with  the  %^olatile  portion  of  the 
coal,  namely,  the  hydrocarbons  or  tar  vapours.  Unlike 
most  other  producers  the  outlet  is  not  at  the  top  of 
the  producer  above  the  level  of  the  fuel,  but  is  at 
one  side  and  below  the  surface  of  the  bed  of  the  fuel. 
The  easily-volatilised  hydrocarbons,  driven  off  from 
the  upper  surface  of  the  fuel,  are  collected  by  a  steam 
injecting  arrangement  and  forced  into  the  incan- 
descent fuel  near  the  bottom  of  the  producer,  but  above 
the  zone  of  combustion.  Here  the  steam  in  the  jet 
is  dissociated,  the  oxygen  combining  with  the  carbon 
of  the  hydrocarbons  to  form  carbon  monoxide,  and 
passing  away  through  the  outlet  to  the  gasometer. 

It  is  important  to  notice  that  no  air  is  admitted 
to  the  circulating  pipe,  the  sole  object  of  the  latter 
being  to  draw  off  the  volatile  hydrocarbons  and  tar 
vapours  evolved  from  the  upper  layers  of  fuel.  By 
combining  them  with  steam  they  are  converted  into 
carbon  monoxide  and  hydrogen  free  from  any 
diluent. 

It  may  be  mentioned  that  Messrs,  W.  F.  Mason,  of 
Manchester,  are  laying  dow^n  these  producers  at  the 
following  places : — 

Reading.  1 ,800  h.p.  for  Willans*  gas  engines  ; 
McMurray's  Paper  Mills,  Soo  h,p,  for  Willans' .gas 
engines  •  Clement  Talbot  Automobile  Works,  600 
h.p.  for  Westinghouse  gas  engines. 

The  Use  of  Illuminating  Gas  for  Engines. 

The  success  of  large  engines  working  with  poor 
gases,  such  as  those  from  blast  furnaces,  has  drawn 
attention  to  the  fact  that,  generally  speaking,  illu- 
minating gas  is  far  too  explosive.  By  burning  slowly, 
poor  gases  do  not  bring  such  great  stresses  to  bear  on 
the  hxed  and  moving  parts,  indeed,  a  blast  furnace 
gas-engine  works  comparatively  quietly. 

The  trouble  with  illuminating  gas  is  due  to  the 
hydrogen  present*  and  it  might  be  worth  while  the  gas 
companies  considering  how  they  can  de>hydrogenise 
their  gas  for  purposes  of  power.  The  writer  assumes, 
ol  course,  that  they  are  anxious  to  increase  their 
connection  amongist  power  users.  It  is  rather  surprising 
that  they  have  not  hitherto  investigated  the  matter  ; 
possibly  it  may  be  due  to  the  fact  that  when  gas- 
works are  taken  over  by  a  municipality,  an  enexgetic, 
pushing  management  generally  gives  place  to  a  sleepy 
irresponsible  one. 


<|fti) 


The  Iron  and  Steel  Institute. 

The  annual  meeting  of  the  Iron  and  Steel  Institute 
will  be  held  at  the  Institution  of  Civil  Engineers  on  the 
5th  and  6th  of  May.  The  following  is  a  Ust  of  Papers 
expected  to  be  submitted  : — "  On  Pyrometers  suitable 
for  Metallurgical  Works  "  (Report  of  Committee). — 
"  On  Coke  Ovens,"  by  C.  Lowthian  Bell  (Middles- 
brough).— "  On  Troostite,"  by  H.  C.  Boynton 
(Harvard  University). — "  On  the  Range  of  Solidifica- 
tion and  the  Critical  Ranges  of  Iron-Carbon  Alloys," 
bv  H.  C.  H.  Carpenter,  M.A..  Ph.D.,  and  B.  F.  E. 
Keeling,  B.A.  (National  Physical  Laboratory). — '*  On 
Explosions  produced  by  Ferrosilicon,"  by  A.  Duprd, 
Ph.D.,  Chemical  Adviser  to  the  Explosives  Department, 
Home  Office  ;  and  Captain  M.  B.  Lloyd,  R.A.,  H.M. 
Inspector  of  Explosives. — "  On  the  Thermal  Efficiency 
of  the  Blast-Fumace,"  by  W.  J.  Foster  (Darlas ton). — 
"  On  the  Production  and  Thermal  Treatment  of  Steel 
in  Large  Masses,"  by  Cosmo  Johns  (Sheffield). — "On 
the  Manufacture  of  Pig-Iron  from  Briquettes  at 
Herrang,  Sweden,"  by  Professor  H.  Louis,  M.A.. 
Assoc.R.S.M.  (Newcastle-on-Tyne).  Reports  on  re- 
search work  carried  out  during  the  past  year  will  be 
submitted  by  C.  O.  Bannister  (London),  by  P.  Breuil 
(Paris),  by  K.  A.  Gunnar  Dillner  and  A.  F.  Enstrom 
(Stockholm),  by  J.  C.  Gardner  (Middlesbrough),  by 
F.  H.  Wigham  (Wakefield),  by  A.  Campion  (Cooper's 
Hill),  and  by  P.  Longmuir  (Sheffield),  Andrew  Carnegie 
Research  Scholars, 

The  Microscopic  Analysis  of  Metals. 

What  should  prove  to  be  a  standard  work  on  the 
Microscopic  Analysis  of  Metals,  has  been  issued  by 
Messrs.  Charles  Griffin  and  Company,  Ltd.,  being  an 
English  translation  of  two  papers  by  Mons.  Floris 
Osmond,  of  Paris.  The  illustrations  alone,  covering 
a  wide  range  of  micro-photographs,  render  the  work 
a  most  desirable  addition  to  the  reference  Ubrary,  and  of 
the  matter,  it  is  only  necessary  to  say  that  it  is  edited 
hv  that  well-known  authority  on  this  side  of  the  channel, 
Mr.  J.  E.  Stead.  F.R.S..  F.I.C.  The  opening  paper  on 
"  Metallography  considered  as  a  Method  of  Assay," 
was  read  before  the  International  Association  for  the 
Trsting  of  Materials  in  1897  at  the  Stockholm  Congress, 
and  forms  a  suitable  introduction  to  the  second  part 
on  "  The  Micrographic  Analysis  of  Carbon  Steels." 
At  the  same  time  the  author  has  added  a  chapter  de- 
hcribing  the  micro  and  photographic  apparatus  em- 
ploVfd.  together  with  an  appendix  on  Austenite.  Of 
MoiiN.  OHmond's  work,  Mr.  Stead  says  :  "  Its  unique 
value  in  due  to  the  great  accuracy  of  the  author's  ex- 
nori mental  ol)servations.  The  careful  and  logical 
iiMHdiiiiiK'  and  hypothetical  conclusions  arrived  at  have 


their  charm,  and  none  can  carefully  read  them  lAithout 
feeUng  that  they  have  been  made  by  a  master  mind, 
whose  one  aim  is  to  arrive  at  the  truth."  I  may  add 
that  the  descriptions  are  most  clear,  more  especially 
that  which  concerns  the  author's  method  of  fine 
polishing.  This  involves  three  successive  operations, 
viz.  :  polishing  in  bas-relief,  "  poUsh-attack."  and  the 
action  of  suitable  chemical  reagents. 

Formation  of  the  German  Steel  Trust. 

The  German  steel  syndicate  has  at  length  been 
organised  by  twenty-eight  of  the  largest  concerns  in 
the  country,  the  smaller  manufacturers,  whose  output 
ranges  from  1,000,000  to  1,500.000  tons  annually, 
being  excluded.  Twenty  companies  began  the  final 
movement,  and  reinforced  their  case  with  threats  of 
ruinous  competition  against  the  independents,  which 
they  would  keep  up  until  they  had  driven  them  out 
of  the  markets  of  the  world.  These  threats  had 
the  desired  result,  except  in  the  cases  of  the  Phoenix 
Steel  Works  and  the  WestfiiUsche  Steel  Works. 
The  demands  of  the  Krupp  Company,  which  were 
considered  excessive,  presented  one  of  the  greatest 
difficulties  to  the  negotiators  of  the  syndicate.  The 
interested  companies,  however,  reached  a  compromise 
with  the  Krupp  Company,  the  allotment  made  it 
on  an  increasing  scale  reaching  700,000  tons  on  April  ist, 
1907.  It  is  stated  that  the  head  office  will  probably 
be  either  at  Cologne  or  Dijsseldorf. 

Bail  Steel  and  the  Future  of  the  Basic  Open- 
hearth  Process. 

An  interesting  paper  was  that  which  Mr.  Robert 
W.  Hunt  of  Chicago  contributed  at  the  annual  meeting 
of  the  American  Institute  of  Mining  Engineers,  on 
Rail  Steel.  He  remarked  that,  while  some  of  them 
with  experience  covering  the  whole  history  of  the 
manufacture  of  steel  rails,  were  aware  of  the  great 
differences  in  the  conditions  governing  their  pro- 
duction at  various  periods,  he  did  not  think  the  en- 
gineering world  generally  appreciated  the  direct  and 
imperative  influence  those  variations  had  had,  and 
were  having,  upon  the  wearing  quaUty  of  the  rails. 

In  the  earUer  days  the  steel  was  poured  into  ingots 
which  would  make  but  two  30-ft.  rails  of  not  exceeding 
60  lb.  weight  per  yard — giving  a  mass  weighing,  say. 
about  1,400  lb.,  and  of  a  section  of  about  12  in.  square. 
To-day  the  ingots  were  some  22  in.  square,  and  weighed 
more  than  4.000  lb.  Of  course,  the  interior  of  the 
larger  ingots  must  remain  hot  and  liquid  longer  than 
that  of  the  smaller  ones,  and  from  this  condition  arose 
the  steel  rail  makers'  bete  noir — segregation  of  the 
metalloids    and    piping    of    the   steel.     The   smallest- 
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seciioncd  mgot  would  pipe,  but  witli  the  increase  of 
its  sise.  so  wonld  be  that  of  the  interior  cavity.  This 
tendency  eitisting  and  h>eing  wt?H  known,  it  would 
seem  that  rather  than  lieing  ignored,  especial  care 
should  be  exercisted  to  avoid  the  eviJs  ansing  from  it. 

In  the  course  of  his  paper.  Mr.  Hunt  expressed  his 
belief  that  the  one  question  of  ore-supply  would  in 
mne,  compel  the  increased  use  in  that  country  of 
the  basic  open-hearth  process.  They  could  not  for 
ever  continue  the  rejection  of  ores  which  were  in 
every  othtT  (|ualily  suitable  for  steel  making,  because 
their  phosphorus-content  was  outside  of  the  Bessemer 
limit.  And  if  at  the  same  time,  by  the  use  of  the 
cither  process,  they  produced  a  better  metal,  at  cost  not 
much  if  any  greater,  the  outcome  was  inevitable. 

Ph*jsphorus  was  the  controlling  element  in  rail- 
steel.  If  that  could  be  practically  disregarded,  no 
one  would  deny  the  ability  to  make  a  better  article, 
no  matter  for  what  purpose  it  might  be  intended. 

So  far  as  rails  were  concerned,  the  theory  relating 
to  the  difference  in  the  wear  of  the  steel  made  by  the 
two  processes  was  being  subjected  to  the  crucial  test 
of  practice.  But  no  matter  what  steel  was  used, 
tare  must  be  exercised  m  making  it  ;  in  pouring  the 
ingois  ;  in  their  handUng  and  heating  ,  and  in  the 
roUing  and  straightening  of  the  rails. 

The  Physics  of  Cast  Iron. 

According  to  Mr.  Richard  Moldenke,  of  New  York 
Ihe  use  of  aluminium  in  the  foundry  is  becoming 
more  limited  than  it  was.  tor  the  reason  that  it  has  been 
lound  to  be  injurious  to  the  harder  irons  ;  that  is. 
for  hard  irons  the  remarkable  property  possessed  by 
the  light  metal  of  throwing  out  the  graphite  militates 
against  its  usefulness.  For  the  soft  varieties  of  iron, 
a  small  quantity  of  aluminium,  added  when  gases  are 
feared,  s  very  good,  but  proper  precautions  in  melting 
-ihould  make  the  need  of  this  addition  unnecessary. 
On  the  other  hand,  the  use  of  titanium-iron  alloys  is 
to  be  commended,  because  the  titanium  reacts  directly 
with  any  oxygf^n  or  nitrogen  present  in  solution,  and. 
as  a  consequence,  a  purification  takes  place  which 
cannot  be  overvalued.  Increasing  the  strength  of  an 
iron  20  per  cent.,  without  remaining  behind  as  an 
integral  part  of  the  metal,  seems  to  be  the  function  oi 
this  new  candidate  for  foundry  favours.  With  regard 
I0  the  addition  of  other  metals,  such  as  nickel,  cobalt. 
etc..  but  little  IS  heard  about  them  in  the  foundry. 
These  metals,  or  their  alloys,  are  too  expensive,  and 
consequently  it  is  more  profitable  to  use  steel  castings 
/or  material  of  a  strength  greater  than  that  of  cast-iron. 

At  the  conclusion  of  his  remarks  on  the  phj^ics  of 
cai^t-iron.  Mr.  Moldenke  said  the  future  of  their  studies 
seemed  lo  lie  in  the  devising  of  methods  to  control 
the  chemical  composition  of  cast-iron  in  cupola  and 
furnace,  irrespective  of  the  nature  of  the  pig  and 
scrap  charged.  Thus  we  should  be  able  to  ehminate 
sulphur,  and  perhaps  phosphorus,  at  will.  We  should 
also  be  able  to  remove  the  last  traces  of  oxidation, 
which  bad  been  due  either  to  the  blast-furnace  or  to 
,the  cupola-furnace  at  some  previous  smelting.  With 
those  desiderata  the  iieUl  for  the  maker  of  foundry 
pig-iron  would  be  greatly  broadened  and  many  an  iron 
ore,  now^  unsaleable,  would  find  its  way  into  the  market, 
to  the  lasting  benefit  of  the  world's  mineral  resources. 


Blast-Furnace  Practice  in  the  States. 

At  the  f^ame  meeting  Mr.  F*  Louis  Grammer 
summed  up  the  past  decade  in  American  blast- 
furnace practice.  The  administration  of  somej 
plants  was  such  nowadays,  lie  said,  that  the  supcrin^ 
tendent  had  become  a  train  dispatcher  or  a  burden '^ 
clerk.  The  present  system  required  the  superintendent 
to  be  more  a  reader  of  events  and  men*  while  the 
engineer  liecame  more  concerned  with  new  devices 
Kt  harness  nature. 

In  the  most  powerful  companies  this  division  of  duties 
had  usually  resulted  in  good,  but  in  those  plants. 
hke  Saxe's'  razors.  "  made  to  sell/'  many  mistakes 
had  been  matle. 

They  could  look  around  and  see  plants  well  arranged j 
to    make   iron,    but    no   iron    mines   to   supply    thetn« 
Others  had   fine   mills,   but  no  furnaces  ;    others,   dcm 
market.     And  so  the  whole  decalogue  of  managerial 
sins,   resulting  from   a  bureaucracy  or   directorate   ot 
untrained  iron  men,  could  be  run. 

In  looking  over  the  development  of  furnace-practice, 
four  steps  or  incidents  appeared  as  the  more  important 
factors  :  ( t )  The  use  of  waste  gas  under  boilers  7 
{2}  the  healing  of  the  blast  ;  (5)  the  use  of  coke  as  a 
fuel  ;  and  {4)  the  use  of  Lake  ores.  Each  of  these 
steps  has  resulted  in  a  doubhng  and  trebling  of  the 
output  which  was  possible  before  their  introduction. 

Of  course,  improved  refractory  materials  and  belter 
engines  were  essential,  as  was  also  a  knowledge  of 
chemistry,  but  these  influences  should  be  regarded  as 
secondary  and  logical  sequences  to  the  others.  The 
better  application  of  the  knowledge  classified  under 
the,se  four  heads  represented  the  development  in 
,\merica. 

A  decade  ago  lines  of  furnaces  and  cooling  devices 
occupied  the  thoughts  of  the  furnace  world.  Since 
then  the  advances  made  might  be  classified  under 
{ I )  Conveyors  and  other  mechanical  improvements  ; 
{2)  Metallurgical  by-pr*xlucts  ;    (3)  Miscellaneous^ 

The  Height  of  Furnaces* 

Impressive  as  was  the  metallurgical  practice  in 
America,  it  exhibited  inventive  ability  less  than  naturiil 
resource.  They  owed  more  to  the  regions  named  after 
that  emissary'  of  peace.  P. re  Marquette,  and  the  tribes 
he  went  out  to  civilise  and  Christianise  (Menominee 
and  Gogebic),  than  they  did  to  original  research. 
It  was  true  they  had  the  Uchling  pyrometer  of  American 
origm,  which  was  an  instrument  of  great  precision 
and  ol  great  value  to  the  furnace-man.  Their  records, 
however,  were  characterised  by  bold  application  rather 
than  new  ideas. 

Their  high  furnaces  did  not  reflect  great  credit  on 
I  heir  designers,  though  in  justice  it  should  be  said  that 
most  furnace- men  were  not  in  favour  of  too  ft, 
heights. 

He  had  personally  inspected  more  than  sixty  fur- 
naces, and  he  found  that  the  fuel-consumption,  other 
conditions  being  equal,  was  lower  on  furnaces  of 
from  70  to  8q  ft.  in  height  than  on  furnaces  exceeding 
90  ft.  While  Dr.  Egleston's  records  did  not  include 
any  very  high  or  very  large  furnaces,  the  best  fuel- 
consumptions  he  quoted  were  in  furnaces  iii  the  neigh- 
bourhood of  75  ft.  in  height. 
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Non-stop  Runs. 

The  foilowiiiy;  are  the  conditions  under  which  the 
Automobile  Club  will  recogmse  loug-disiance  non- 
stop runs  on  the  road  : — 

The  first  consideration  is  that  the  run  shall  be  an 
absolute  non-stop  run  of  the  motor  and  the  car,  no 
stops  of  any  nature  whatever  being  admitted  except 
iOT  traffic  purposes  when  the  motor  may  be  stopped 
if  the  driver  is  called  upon  to  do  so.  so  that  any  stop 
whether  for  tyres  or  other  purposes  will  be  considered 
as  the  end  of  the  run. 

Ever>'  run  must  start  from  the  Automobile  Club, 
or  from  the  Club  House  of  an  affiliated  Club,  and 
indication  of  the  intended  length  of  the  run  and  the 
route  to  be  covered  is  to  be  given  to  the  Technical 
Secretar\'  of  the  Automobile  Club  at  least  a  week 
before  the  date  of  the  run. 

Accumulators  or  other  parts  may  be  changed  and 
Iresh  petrol  may  be  picked  up  and  put  in  the  tanks 
so  long  as  neither  the  car  nor  the  motor  is  stopped 
for   the   purpose* 

John  o  Groats  to  Land's  End. 

The  attempt  to  make  an  absolute  non-stop  run 
between  John  o' Groats  and  Land*s  End  proved  a 
failure,  inasmuch  that  closed  gates  at  level  crossings 
barred  the  way,  and  droves  of  sheep  twice  compelled 
a  hall.  The  journey  was  performed  in  52  hours  and 
35  minutes,  however,  thus  beating  the  record  by 
nearly  ten  hours.  The  Argyll  Car — an  ordinary 
touring  vehicle  of  ten  h.p,.  was  driven  by  Mr,  Douglas 
Whitehead,  relieved  by  Mr.  R.  Carlisle. 


Motor  for  Commerce* 

The  Lord  Justice  Clerk  of  Scotland  presiding  at  the 
annual  meeting  of  the  Scotch  Automobile  Club,  re- 
marked that  automobiUsm  was  not  going  to  be  alone 
a  sport  of  the  rich,  but  a  useful  agent  in  the  commerce 
of  the  countr\^  He  was  sanguine  that  during  the 
neatt  three  or  four  years  the  public  would  recognise 
that  there  w^as  no  worse  way  of  carrying  locomotion  into 
the  country-  than  by  turning  roads  into  electric  railways. 
Motors  could  adapt  themselves  to  the  necessities  of 
traffic,  and  could  confer  the  greatest  possible  benefits 
on  the  public. 

We  note  with  interest  that  the  Automobile  Club 
is  organising  a  parade  of  motor  delivery  vans. 

The  object  is  to  encourage  the  drivers  of  these  vehi  ^les 
to  pay  careful  attention  to  their  vehicles  with  a  view 
to  reduction  of  wear  and  tear  and  cost  of  up-keep. 
Prizes  to  the  amnuntof  £50  will  be  given  to  the  drivers 
for  the   best    kept   vehicles.     A  successful  service  of 


motor  parcel- vans  is  now  in  regular  operation  bet^veeu 
Birmingham.  Coventry,  Kcnil worth,  Learning ton»  and 
Warwick. 

The  Side-slip  Trials. 

The  cars  fitted  with  non-skidding  devices  and 
entered  for  the  Automobile  Club's  Sideslip  Competi- 
tion, have  been  engaged  in  running  off  the  preliminary 
cfiidurance  test  of  850  miles.  The  first  prize  is  to  be 
not  less  than  £100.  and  may  be  twice  that  amount 
at  the  discretion  of  the  judges.  The  actual  side-slip 
trials  will  be  held  on  the  7th  inst..  on  the  private 
motor  track  of  the  Clemen t-Talbot  Company,  Ltd.,  ar 
Ladbroke  Grove.  Noliing  Hill,  wliich  is  being  specially 
coated  for  the  purpose.  The  following  entries  are 
stated  in  the  official  programme  : — 

1.  Mr.  Samuel  Butler— Flat  discs  on  tread  held  on  by 
steel  stems  passing  through  the  cover. 

2.  Mr.  H.  S.  H.  Cavendish — Single  disc  running  on 
ground  between  back  wheels. 

3.  Mr.  W.  Hunt — Double  roughed  discs  running  on 
ground  between  back  wheels. 

4.  Mr.  W.  Maitland  Edwards — Detachable  leathei 
band  luted   with  steel  segments  riveted  thereto. 

$.  Messrs,  Rourke  and  Horsborough — Double  discs 
running  on  road  between  back  wheels. 

6.  Mr.  .\lex.  Nicliolson^Steel  blades  on  back  whecl.^ 
with  springs ;  not  touching  tyreS  and  hfted  from 
contact  with  road  by  lever, 

7.  Mr.  Mark  Vivian— Tread  consisting  of  alternative 
sections  of  hard  and  soft  rubl>er. 

8.  Wilkinson  Tyre  and  Tread  Company-^ Fine  ste^l 
wire  staples  embedded  in  tread. 

9.  W.  Jenkinson  and  Co. —  Detachable  leather 
ribbed   cover. 

10.  Commander  Chas.  Scott  —  Detachable  wire- 
woven  zigzag  band  on  tread,  kept  in  place  by  side 
wires. 

1 1 .  Sainsbury's  Anti-Skidders — Spring  fork  carr\*in;i^ 
blades  each  side  of  tyre,  siipportjed  on  rim. 

12.  M.  L'Empereur — Steel  plates  connected  by  links 
fitted  on  tread,  detachable  and  kept  on  by  in^ation  ot 
tyre. 

15.  Messrs.  Grose,  Ltd. — Leather  band  with  «tecl 
studs, 

14.  Messrs.  Parsons  Non-Skid  Company— Detachable 
chains  on  tread. 

15.  Xlessrs.  The  Civil  Service  Motor  and  Cycle 
.\gency.  Ltd,— Detachable  leather  cover  lilted  with 
steel  studs  (Billet). 

16.  Gare  Patent  Tyre  Company — Combined  woo<J, 
rubber,  and  steel  wheel. 

Numbers  10,  13.  and  r6  had  been  withdrawn  ai 
the  time  of  going  to  press. 
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AMERICAN    RESUME. 

By  OrR  New  York  Correspondent. 


ineers  will 

.1  ailing    iin 

h  I  lie  meeting 

X  III  MechdniL^l 

^.iv  200  members 
exprcssftl      their 

The  New  York  Rapid  Transit  Subway. 

It  is  expected  that  the 

vay  will  be  opened  to  the 

>  )je^n  a  colossal  under- 

tit  tif  the  vast  quantities 

■f  '  od.  but  because  of  con- 

^hnjugh  streets  carrying 

.    u.^ide  tall  buddings  whose 

iit'd  by  the  excavations.     In 

multitude   of    water   pipes, 

III.    contluits   and    pneumatic 

.  .>niiecttons,  etc..  that  had  to 

.it  interruption  of  their  service 

ihU\      This  work  alone  is  said 

"1  I    ionu,Klors    lully    S3,orK),«XK>.      For 

t  I   »:>!  thv  route,   the  tunnel  was  cjirried 

and-cover  "  plan;    that  is,  it  was  dug 

.isered  over  by  a  riyoi  carried  by  steel 

.       The  tunnel  is  hnished  in  white'glazetl 

,  ♦iful  th^?  stations  are  the  same  with  coloured 

the  colour  scheme   being   varied   for  each 

World  fl  Gold  Output 

VccurdiiiK    to    figures   published    by    the   New  York 
laiaad  Fi  nancial  Chronicle."  the  j?old  output 
||k  thi'    pasl     twelve    months    increased    by 

^    ,  v-'>^M  namely  t  s,^*^94o4i':>z-.  flgainst   t4,4j7.6r>9 
oe.   In    T902.     The  countries  produced  as  follows  :  — 

^»                      ^.  3^949.594  o2'  4. 299.;; 34  oz. 

Aliv                    ..  i,99H.Kir  ..  3,317,66^  ,, 

t'ntud  :St;ilcs  . ,  3,870.000  ,,  3.600,531  ,, 

I'anada.,          ..  1,003.359  ,,  '943.314  ,, 

IJuJ^ia  . .          .♦  r, 100,000  ,.  1,134.000  .. 

AlcNu.i*..           ..  491,156  ,,  500.000  ,. 

Other  Countries  2, 0*24, 949  ,.  2.100,000  ,, 


lotal  ..  14,437.66902.  15.894.54102. 
Tht  grealesl  increase  was  in  South  Africa  and 
VuAtmlia.  whereas  the  United  States  and  Canada 
l«*Il  hehinil.  I'he  American  output  was  influenced 
by  »hr  strikes  m  Colorado,  by  the  drought  in  California 
and  by  tlie  temporary  closing  *if  gold  and  copper 
mtnes  In  Mi  ui  tana. 

At  the  World's  Fair. 

Xniong  prominent  features  of  the  Worltl's  Fair  may 

be    mentioned    a    complete    metallurgical    laboratory 

,, ...  ,,    «it'|iiirtmcnt.  in  operation,  the  work  of  the 

l»eing    tlone   by   students   of    the   Colorado 

Mines.     The  equipment   consists  of  a   coal 

id  two  gasohne  furnaces,  with  the  necessary 

,  liiur  dejiki*  for  chemical  work,  and  a  dust- 
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proof  balance  room  enclosed  in  glass.  There  are  also 
eight  cases  for  general  display.  Regular  assays  will 
be  made  to  show  the  methods  of  work,  and  specimens 
submitted  by  visitors  will  be  assayed  free  of  charge. 
The  United  States  Navy  has  an  elaborate  exhibit 
occupying  a  floor  space  of  200  ft.  long  by  77  ft.  wide- 
It  is  designed  to  give  an  intelligent  idea  of  the  internal 
and  external  features  of  American  men-of-war,  weapons 
and  their  use,  of  the  great  graving  and  floating  docks 
in  which  fighting  vessels  are  placed  for  repairs.  a>  v^-jH 
as  a  representation  of  the  actual  Ufe  and  duties  of  tiit- 
olhcers  and  enlisted  men  of  the  navy  and  Marine  Corpi 
afloat  and  ashore,  in  war  and  in  peace,  together  with 
the  Government's  facihties  for  educating  ofticersand  ifs 
methods  of  enlisting  and  training  men  and  boys  who 
ctimpose  the  fighting  personnel  of  the  United  State? 
Navy.  The  biograph  will  play  an  important  part  la 
illustrating  every  day  life  in  the  navy. 

Carnegrie  Gift. 

II  It  be  true  that  the  object  of  Mr,  Carnegie's  gift  was 
to  demonstrate  to  the  world  the  spirit  of  reciprocity  ami 
co-operation  which  pervades  among  American  technical 
men,  a  spirit  which  he  found  lacking  in  Great  Bin 
where,  as  he  put  It.  each  engineer  is  apt  to  be  an  l^i 
the  "  demonstration  "  is  hardly  convincing.     The  \.  uu 
Engineers  were  against  inclusion  by  a  v^ote  of  1.13^  to 
662.     The  deciding  factors  in  arriving  at  ihi^  ,1. .,.,.. ,1 
by    the  Civil    Engineers    were,   says  a  com 
doubtless  as  follows  :     The  possession  of   a 
building  of  their  own,   practically  paid  for  .    the  di>- 
inchnation  to  merge  the  fund  representing  thts  invest- 
ment  in  a  building  where  the  American  Society  of  Ci%*ll 
Engineers  would   be  one  of  four  tenants  and  have  a 
correspontling   fraction   of  control  ;     and   finally .    the 
l>eUef — ^well   founded  or  otherwise — that    there   would 
be  a  decided  loss  of  prestige  in  abandoning  the  indciien- 
dent  position   won  ihrough  years  of  patient  and  hard 
work. 

Be  this  as  it  may,  it  will  be  noted  that  Mr.  Ca; 
is  in  no  wise  perturbed.  He  has  renewed  his  mtin 
offer  to  the  remaining  societies,  viz.:  the  - 
Mechanical  Engineers,  the  Institute  of  Mi; 
neers,  the  Institute  ut  Electrical  Engineers,  ^t. 
Engineers' Club  of  New  York,  and  the  olier  ha> 
cordially  accepted. 

Some  Sugrgestions  and  What  Came  of  TheiB. 

Biixc^T    for    suggestions    by    workmen    arc    all    very 
well  m    iheir  way,   but   the  exi^enences  of  "NT 
Hob,   of    the   Cincinnati    Milling   Machine 
tend  to  show  that  they  do  not   pay  m   '^  -^j 

The    plan    was    to    pay    the   employee  v| 

valuable  idea   given    to   the  comj^auv- 
tilled   with  many  useless  suggestions,  but  otne  or  in 
were    goo<^l.    antl    were    adopted.     For    one    c^f    th 
suggestions  an   emplovee  received    $2v»'^,   a'; 
advised   to   take  his  money  home  and  lell 
how  It  had  come  to  him.     The  result  %\ 
not  come  back  for  several  daj-^,  and  wi 
back  again,  he  was  not  worth  much  for 
employee  who  receiveii  an  equal  amoi 
gambling  and  on  other  bad  habits,   wt 
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itilvice  and  worningN  iMd  not  break  up.  Many  smaller 
rewanls  were  paid  for  minor  improvements,  but  these 
r«?suUed  in  contentions  and  jealousv.  so  the  scheme 
was  finally  abaiidonerL  Nevertheless,  out  *»£  its 
wishes  there  arose.  Pho>mx-like.  a  better  plan,  involving 
monthly  meetings  of  the  heads  of  all  departments, 
shop  foremen,  and  employers.  Same  shops  have 
lound  these  meetings  of  such  ben  eh  t,  th.it  they  hold 
Ihcm  once  a  fortnight.  They  ha\'e  l>een  found  to 
jiromote  a  better  understanding  between  the  men  and 
t  heir  employers. 

Consumption  of  Pig  Iron. 

Phc  iollowin^  table  from  the  Bulletin  of  the  American 
Iron  and  Steel  Association  shows  the  consumption 
ot  pi^  iron  in  the  United  States  during  the  last  two 
years. 

The  comparatively  small  quantity  of  foreign  pig 
iron  held  in  bonded  warehouses  has  not  been  con- 
sidercd.  Stocks  in  foundry  yards  and  in  the  yards 
or  producers  who  do  not  sell  their  pig  iron,  always 
unknown  quantities,  are  necessarily  excluded.  So 
also  are  the  stacks  held  by  rolling  mills  and  steel 
works  whose  owners  do  not  make  pig  iron.  Warrant 
stocks  are  included  in  unsold  stocks. 

Pig  iron — Gross  Tons.  igo2,  1903. 

Domestic  production      ......  17,821,307  18,009,^52 

Imported 625,383  599.574 

Stocks  unsold  January  1st     ..  7J*(>^7  49.951 

Total  supply 18,520,337       18,658,777 

Deduct  stocks  December  31st  49.951  598,489 

Also  exports 27,487  20,381 

Approximate  con.suraption    ..  18,442.899       18.039,907 

It  wilJ  l>c  observed  that,  while  the  ]>roduction  of  pig 
iron  in  1903  show*  .an  iftcrcaie  of  187,945  tons  over 
1902.  the  consumption  shows  a  decrease  of  402,992 
tons.  The  signihcant  fact  that  the  imports  of  pig 
iron  in  1903  were  almost  exactly  the  same  as  the 
imsold  stocks  on  hand  at  the  close  of  the  year  will 
not  escape  attentiun. 

Cak'ulated  in  the  same  way  as  in  the  table  the 
consumption  of  pig  iron  in  1901  amounted  to  16,232,446 
tuns,  as  compari^d  with  13,177,409  tons  i\\  1900, 
'3.779*442  tons  in  1899,  and  t2,cx:>5.674  tons  in  1898, 
I  heincreaseinconaumplmn  in  1902  over  1901  amounted 
to  2,210,453  ttjns.  and  in  1901  over  1900  to  3*055,037 
tons.  In  1900  I  here  was  a  considerable  decrease  in 
consumption  as  compared  with  1899,  the  falling  off 
amoimting  to  602,033  t^jns,  w^hile  in  1899  the  increase  \i\ 
consumption  over  1898  amounted  to  i,773*7f»8  tons. 
Below  is  a  table  which  give*  the  consumption  in  the 
last  six  years  : — 
Years.  Tons,  Years.  Tons. 

1898 12,005,674  1901 16,232,446 

1899 13,779.442  1902. 18.442,899 

<900 13*177.4^9  1903 -  .  18,039,907 


America  and  Standardisation. 

At  the  annual  meeting  of  the  American  Institute 
oi  Mining  Engineers,  Messrs.  W.  R.  Webster  and  E, 
Marburg  reviewed  the  progress  made  in  the  standard- 
isation of  specifications  for  iron  and  steel  in  both 
England    and    America. 

VVhen  the  International  Association  for  Testing 
Materials  was  organised  at  Zurich  in  1895,  a  com- 
mittee was  appointed,  charged  a^  follows  :  — 

"  On  the  basis  of  existing  specifications,  to  seek 
methods  and  means  for  the  introduction  of  interna- 
tional specifications  for  testing  and  inspecting  iron 
and  steel  of  all  kinds." 

The  .American  representation  on  this  international 
committee  consisted  originally  of  five  and  now  u1  eight 
members.  In  view  of  the  magnitude  and  importance 
of  the  subject,  the  ExecutiveCommitteeof  the  American 
Section  of  the  International  Association  for  Testing 
Materials,  since  incorporated  as  the  American  Society 
for  Testing  Materials,  appointed  a  committee  of 
thirty- four  members,  including  the  American  members 
of  the  above-named  international  committee,  to  frame 
standard  American  specifications  for  iron  and  steel. 
This  committee  reported  on  specifications  for  (i) 
Structural  Steel  for  Bridges  and  Ships  ;  (2)  Structural 
Steel  for  Buildings  ;  {3)  Open-Hearth  Boiler- Plate 
and  Kivet-Steel  ;  (4}  Steel  Rails;  (;)  Steel  Splice- 
Bars.  (6>  Steel  Axle5  ;  (7)  Steel  Tyres;  (8)  Steel 
Forgings  ;  (9  J  Steel  Castings  ,   (lO)  Wrought  Iron. 

These  specifications  were  designed  to  be  fairly 
representative  of  the  best  current  American  practice, 
and  were  adopted  by  letter-ballot  of  the  Society  in 
August,    1 90 1. 

The  leading  engineering  societies  have  participated 
at  various  times  in  the  discussion  of  these  specilications 
and  have  lent  valuable  aMistancc  through  the  appoint- 
ment of  special  committees  on  like  or  closely  related 
subjects. 

It  is  shown  that  the  existing  differences  between 
the  leading  American  specifications  framed  within 
recent  years  are  in  the  main  on  matters  of  minor 
importance,  and  what  has  been  done  has  resulted  in 
a  considerable  clearing  of  the  atmosphere.  That 
further  efforts  will  be  put  forth  to  reconcile  the  remain- 
ing differences  as  far  as  possible  cannot  be  doubted. 
If  the  task  be  approached  in  a  fair  and  open  spirit 
of  compromise  between  interests  whose  divergence- 
broad  ly  viewed,  is  more  apparent  than  real,  all  parties 
will  be  the  gainers.  If  this  work  be  promptly  initiated, 
it  is  not  too  much  to  hope  that  American  standard 
specifications  approved  by  the  leading  technical 
societies,  and  covermg  the  principal  inm  and  steel 
products,  will  be  available  for  presentation  at  the 
Seventh  Session  of  the  Internationa!  Railway  Con* 
gres5  to  be  convened  in  Washington.  D,C,^  in  May, 
1905,  and  that  they  will  prove  an  important  step 
towards  the  ultimate  reahsation  of  iuternati:)aal 
standard  specifications. 
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SOUTH    AFRICAN   RESUME. 

By  Our  JOHANNESBrRG  Correspondent. 


Transvaal  Quarterly  Output. 

The  following  figures  from  the  usual  official  source 
show  the  mineral  output  of  the  Transvaal  for  the 
last  quarter  of  1903  : — 

Gold. 


Month. 
October    . . 
November 
December 


Yield  In  oz. 

Value  in 

Fine. 

:6  sterling. 

285,550 

I,2i2,93«; 

280,803 

1.192.77-'^ 

287.811 

1.222,545 

Totals 


854,164        3,628.258 


Silver. 


Yield  In  oz. 

Value  in 

Month. 

Fine. 

;fe-&terUnK. 

October    . . 

33.3^ 

3.623 

November 

33.402 

3.624 

December 

31*407 

3.439 

Totals  . 

98.17s 
Coal. 

10.686 
Value 

Tons 

realised 

Month. 

sold. 

at  pit 

October    .. 

195.190 

74.718 

November 

186,060 

70.916 

December 

192,784 
574.034 

73^307 

Totals  . 

218,941 

Diamonds. 

Month. 

Carats. 

Value  £. 

October    .. 

28,895 

39.93 » 

November 

29,701 

40.077 

December 

30,120 

41.298 

Totals 


88,716 


121, 306 


Increase  in  Diamond  Output. 

In  June  last  the  Transvaal  produced  only  15.425 
carats,  so  that  the  output  has  been  practically"  doubled 
during  the  last  six  months,  and  at  present  the  monthly 
production  is  nearly  equal  to  the  total  for  the  statistical 
year  ending  June,  1903,  which  amounted  to  33.573 
carats.  But  even  now  the  Kimberley  district  alone 
produces  ten  times  as  many  carats  as  the  whole  of 
the  Transvaal. 

^atal  Ports. 

This  enterprising  colony  continues  its  efforts  tu 
secure  its  share  of  the  South  African  trade.  The 
result  of  the  dredging  at  Durban  showed  a  record 
channel  during  February,  when  the  Essex  steamed 
across  the  bar  with  a  draught  of  24§  ft.  Durinjj  the 
same  month  the  floating  dock  was  safely  towed  intn 
the  harbour  and  placed  in  position  with  the  accom- 
paniment of  a  seven-gun  salute  and  the  cheers  of 
thousands  of  spectators. 

A  detailed  survey  which  will  occupy  several  months 
is  to  be  made  of  St.  Lucia  Bay,  to  which  reference  has 
been  previously  made  in  these  notes,  as  a  po.-sihle 
new  port  for  this  colony  in  Zululand. 
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Durban  Electric  Lightinsr. 

At  the  annual  dinner  of  the  Corporation  Electric 
Light  Department,  held  recently,  in  Durban,  the  great 
expansion  of  the  supply  was  referred  to,  and  it  was 
stated  that,  whereas  the  plant  started  in  1898  with 
196  connections  and  9,320  lamps,  there  are  now  2,209 
connections  and  90,000  lamps.  There  are  also  700 
incandescent  street  lamps  and  190  arc  lamps  of  1,000 
candle-power,  which,  as  well  as  the  power  for  trams, 
have  to  be  supplied  from  the  central  station.  The 
power  provided  is  4,325  h.p. 

Orange  Biver  Colony. 

The  stagnation  in  the  Transvaal  Mining  industry, 
due  to  want  of  coloured  labour,  is  reacting  upon  the 
Orange  River  Colony,  where  relief  works  are  bein^ 
carried  on  to  alleviate  the  distress  amongst  the  white 
population.  At  the  present  time  railway  cuttings 
are  being  widened  in  view  of  the  future  doubling  of 
the  lines  in  order  to  find  employment  for  the  men 
who  come  to  the  relief  camps. 

In  order  to  broaden  the  industrial  conditions  of 
the  colony,  a  commission  has  been  appointed  to  report 
upon  the  possibihty  of  promoting,  by  means  of  Govern- 
ment assistance,  the  establishment  of  new  and  minor 
industries  for  which  the  necessary  raw  materials  are 
now  available.  The  following  list  of  suggested  enter- 
prises; which  may  be  considered  and  reported  upon 
by  the  commission,  may  be  of  interest  to  European 
makers  of  industrial  machinery  :  Spinning,  weaving, 
blanket,  carpet  and  basket  making,  leather  tanning, 
with  manufacture  of  boots  and  harness  ;  the  making 
of  jams,  biscuits,  and  cigars  ;  preparation  of  oatmeal, 
cornflour,  starch,  chicory,  indigo,  manufacture  of 
furniture,  rope,  pottery,  tiles,  cement,  etc. 

It  is  obvious  that  the  above  Ust  includes  some  articles 
which  could  not  be  manufactured  profitably  on  a 
small  scale  without  the  imposition  of  distinctly  pro- 
tective tariffs,  and  others  which  would  need  the  im- 
y^ortation  of  specially  skilled  workmen  for  their  pro- 
duction. 

Mining  Costs  in  Rhodesia. 

The  Rhodesian  Chamber  of  Mines  has  issued  the 
following  details  showing  the  relative  costs  of  labour 
and  materials  in  their  mines,  with  a  view  to  emphasising 
the  necessity  for  the  lowering  of  railway  rates  wherever 
possible,  these  forming  an  important  part  of  the  total 
cost  of  supplies.  The  data  are  compiled  from  the 
returns  of  eight  producing  mines,  which  have  produce<I 
over  95,000  ounces  of  gold  bullion  : — 


Percentage 

Cost  per  0£. 

Items. 

Cost 

of  total. 

s.       dL 

Salaries 

21,144 

7-47 

4      509 

White  wages    . . 

55.208 

19-50 

Z  X     6*48 

Contractors 

9.020 

3-19 

I  10-63 

Native  wages  . . 

46,076 

16-27 

9     756 

Fuel  and  charcoal 

;i36.203 

Natives'  food  . .  22,089 

Other  stores     ..72,831 

Total  "supplies" 

131.123 

4632 

27     492 

General  expenses 

20.530 

7'35 

4     3-48 

Totals 


;^283,ioi      loo'io     59     2-i6 
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GERMAN     RESUME. 


German  Exhibits  at  St.  Louis. 

Germany  k^  to  be  well  represented  at  the  St.  Louis 
llxhilntion  in  spite  of  lears  to  the  contrary.  Among 
the  exhibits  may  be  mentioned  :  Machinery — steam 
t'ligineis,  8  exhibitors,  including  the  famous  "'  Vulcan  " 
Works  at  Stettin  ;  power  machines  of  various  kinds, 
I  exhibitor  ;  general  adjustments  for  machine-working, 
t>  exhibitors  ;  machine  tools.  6  exhibitors.  Electricity, 
rlectric  lighting  and  electricity  in  its  various  uses, 
7  exhibitors.  Traffic  and  transportation,  carriage 
building,  automotwles  and  cycles,  y  exhibitors,  including 
Ben;:  and  Co.,  Mannheim,  the  Daimler  Company, 
Cannstatt,  Continental  Caoutchouc  and  Gut  la  Percha 
Company,  Hanover,  and  the  Mitteldeutsche  Rubber 
Gocxls  Works,  Frankbirl  a,  M.  Railways,  terminals, 
stcitions,  freight  depots,  and  equipment  in  general 
under  the  auspices  of  the  Prutisian  Ministry  of  PubUc 
Works,  y  exliibitors,  including  Siemens  and  Halske, 
Berlin.  Henschel  and  Sohn.  CasseL  Equipment  fur 
mercantile  marine,  q  exhibitors,  including  both  the 
^reat  German  steamship  hues — one  tirm  exliibits  naval 
material  and  equipments  Ballooning  aud  aereonautics. 
'.  exhibitors. 

Mining  and  smelting  works ;  collective  exhibit 
arranged  by  the  Royal  Prussian  Ministry  for  Trade  and 
Commerce,  2i  foremost  German  iirms.  Minerals 
stones,  and  their  employment,  collective  exhibit  of 
the  atnber  industry,  i6  exhibitors.  Metallurgy,  5 
exhibitors. 

Among  those  exhibiting  in  the  group  for  geographical, 
cosmographical,  and  topographical  maps  and  requisites 
are  ;  Justus  Perthes,  Gotha.  Dietrich  Keimer.  Berlin, 
publisher  of  Kiepert's  atlases  and  maps.  Velhagen  and 
Klasing.  ami  others.  The  collective  exliibil  of  Gem\an 
art  photography  includes  54  professionals  and  24 
amateurs,  among  the  latter  the  Lette  Verein  of 
Berlin.  Engineering  models,  plans,  drawings,  and 
public  works,  which  group  is  under  the  auspices  of 
the  Prussian  Ministry  of  Public  Works,  includes  10 
representative  firms,  such  as  the  Sieraens-Schuckert 
W^orks  and  the  Augsburg-Nuremliurg  Machine  Works. 
The  builders  of  the  new  Teltow  Canal  are  also  repre- 
sented  in  this  grouf>. 

Cutlery  goods,  processes  and  products.  ^  exhibitors  ; 
gold  and  silverware,  1 3  exhibitors  ;  marble^  bronze, 
cast  and  wrought  iron  objects,  showing  equipment, 
process  and  output,  including  leading  Berhn  and 
Munich  firms,  30  exhibitors. 

A  Proposed  Overhead  Railway. 

Fur  a  lung  period,  engineers  have  been  considering 
tlie  question  of  a  North  to  South  quick  transit  railway 
in  Berlin.  Mr,  D.  Feldmann  has  been  describing,  in 
the  German  technical  press  and  "  Raih\-ay  Bulletin  " 
a  method  of  construction  which  he  claims  would  be 
tlie  cheapest  and  most  efhcient  method.  The  pro- 
posed railway  would  run  between  Anhalt  and  Stettin 
stations.  To  run  such  a  railway  at  street  level,  sa\^ 
Mr,  Feldmann,  or  at  such  a  height  as  the  old  City  Rail- 
way or  as  the  Siemens  Elevated  Railway,  is,  of  course, 
quite  out  of  question.  The  houses  and  buildings  which 
would  have  to  be  pulled  down  or  interfered  with  would 
mvtdve  enormous  expense,  and  going  across  I  titer  den 
(.ifideti  would  never  be  permitted.  On  the  other  hand, 
a  (our- track  underground  railway,  with  sufficiently 
large  stations  and  with  the  severe  gradients  •necessary' 
would,  even  if  at  all  possible,  be  far  tu«>  costly. 

Thus  the  construction  of  a  North  to  South  railway 
^eems  only  possible  from  the  technical  as  well  as  the 
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eccmomical  point  of  view,  if  the  railway  is  sufficiently 
high  above  ground  to  cross  over  the  houses  and  not  to 
interfere  with  any  of  them,  except,  perhap»s,  with  the 
rrxjfs  of  a  few  exceptionally  tall  buddings.  At  first  sight, 
this  proposal  would  appear  to  be  a  bold  one,  but  care- 
ful consideration  shows  that  a  plan  and  meth>d  of 
construction  can  be  devised,  which  appears  curopara- 
lively  easy  ot  execution,  or  at  least  worthy  of  all  atten- 
tion. 

The  clear  height  must  amount  to  8>  ft*  to  98  ft*  5  in  . 
and  the  spans  must  vary  between  197  and  295  ft. 
Very  many  bridges  of  similar  heights  are  in  existence  ; 
there  are  even  viaducts  three  and  four  times  as  high. 
The  intermediate  piers  can  be  placed  without  dtlhculty 
either  in  the  courtyards  or  over  and  in  the  rear  building. 
There  is  no  reason  \^'hy  all  the  spans  should  be  of 
uniform  length  ;  similarly  the  shape  and  dimensions  ol 
the  piers  can  be  made  to  suit  the  diflerent  localities. 
Not  many  rear  buildings  will  have  to  be  interfered  with, 
and  the  compensation  to  be  paid  will  be  comparatively 
limited  in  amount. 

The  two  pairs  of  tracks  can  be  placed  side  by  side 
or  one  over  the  other.  The  latter  arrangement  id 
however  only  to  be  adopted  if  electric  traction  is  used  on 
the  lower  pair  of  tracks,  which  are  those  carrying  the 
City  and  Girdle  Railway  trains.  The  best  route  for 
this  new  City  Railway  would  be  approximately  central 
to  the  blocks  between  Charloltenstrasse  and  Fried- 
richstrasse.  The  line  from  the  Stettin  station  to  where 
it  crosses  the  Kochstrasse  can  be  absolutely  straight, 
which  would  be  of  great  advantage  from  the  point  of 
view  ot  construction.  To  put  up  the  usual  scaffoMing 
along  the  whole  route  wouhl  he  quite  impracticable  ; 
but^  owing  to  the  straightness  of  the  line,  it  will  be 
possible  to  build  it  while  using  hardly  any  scaffolding. 

Proposed  Method  of  Construction. 

A  little  belure  Stettin  station,  the  new  railway  will 
curve  somewhat  to  the  left.  It  appears  advisable  to 
erect,  in  the  same  straight  Hne  as  the  straight  part  of 
the  track,  a  stage  next  to  the  station  buildings  and  over 
the  goods  station,  such  stage  being  of  sufficient  length 
to  deal  with  the  largest  span  on  the  new^  railway.  The 
material  used  for  construction  will  be  brought  on  trucks 
below  this  stage,  or  alongside  it  ;  the  spans  are  then 
to  be  constructed  there,  or  at  least  their  main  parts  put 
together,  and  then  the  whole  construction,  as  and  when 
put  together,  is  to  be  pushed  forward  to  the  south  until 
the  front  end  reaches  the  Kochstrasse, 

The  intermediate  supports  will,  of  course,  have  to  be 
put  up  pre\iously,  by  means  of  special  scaffolding  ;  and 
if  they  have  not  sutlicient  stabihty  of  themselves,  they 
can  be  guyed  temporarily  by  the  use  of  wire  ropes  or 
other  devices.  At  the  top  of  them  rollers  are  to  be 
placed,  over  which  the  completed  track  can  roU,  As 
soon  as  the  friction  becomes  so  great,  that  the  track  can 
no  longer  be  pushed  on  from  Stettin  station,  the  rollers 
are  to  be  rotated  so  as  to  assist  the  advance  of  the  track. 
Whether  continuous  girders  or  separate  independent 
girders  or  any  other  girders  are  used,  the  wiiole  track 
is  in  the  first  instance  put  together  as  a  continuous 
girder  by  temporary  connections,  and  these  connections 
are  only  removed  when  the  girders  are  in  place — that  is, 
when  the  whole  is  completed.  In  calculating  out  the 
girders,  the  stresses  produced  during  the  operation  of 
pushing  on  the  track  must  be  allowed  for. 

At  the  front  end  of  the  track  the  projecting  part  wiU 
have  to  be  of  special  construction,  to  prevent  too  great 
flexion  when  free  and  overhanging. 
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Coal  Cuttiner  by  Machinery. 

A  remarkable  extension  in  the  use  of  coal-cutting 
machinery  is  evidenced  in  the  twenty-eighth  annual 
report  of  the  chief  inspector  of  Mines,  Ohio,  for  1902. 
Mr.  Biddison  points  out  that  in  1889  only  900,000  tons 
(or  about  8  per  cent,  of  the  output)  were  produced  by 
machine,  as  compared  with  i3-,439.648  tons  (or  55  per 
cent.)  in  1902.  During  1902  there  was  a  gain  of  thirty- 
three  in  the  number  of  mines  using  machinery,  whilst 
the  number  of  machines  at  work  increased  from  429 
to  574.  Of  the  total  number  of  machines  at  work, 
527  were  of  the  electric  type  and  47  compressed 
air.  Mr.  Biddison  says  the  time  is  not  probably  far 
distant  when  the  use  of  the  pick  will  be  discontinued, 
and  that  the  use  of  machinery  will  permanently  take 
its  place  as  the  most  successful  method  of  mining  coal. 

A  Reference  Work  for  Miners. 

I  have  received  from  Mr.  M.  Walton  Brown  a  copy 
of  his  carefully  compiled  '*  Subject-Matter  Index  of 
Mining.  Mechanical  and  Metallurgical  Literature  for 
the  year  1901."  This  is  arranged  as  follows:  Con- 
tents— Alphabetical  List  of  Publications  Indexed — 
Geographical  Index  to  the  Alphabetical  List — Subject- 
Matter  Index — List  of  Authors.  The  Subject-Matter 
Index,  which  occupies  the  greater  part  of  the  work,  in- 
cludes the  following  headings :  General,  Geology, 
Mineralogy  and  Crystallography,  Chemical  Investi- 
gations, Physical  Investigations,  Surveying  and  Level- 
ling, Mining  Technology,  Quarrying  Technology, 
Metallurgy,  Salt-works,  etc.,  Chemical  Industries. 
Ceramic  and  Glass  Industries,  Building  Construction 
and  Materials,  Machinery,  Electrical  Investigations, 
Navigation,  Surface  Transport,  Railways  and  Tram- 
ways, Administration  and  Statistics,  Directories,  etc. 

Mining  in  New  South  Wales. 

The  aggregate  value  of  the  mineral  wealth  produced 
in  New  South  Wales  to  the  end  of  1903  is  estimated  at 
^158,339.798.  The  value  of  the  production  for  1903 
is  ;f6,059,486,  and  is  a  net  increase  of  £421,341  over  that 
of  the  previous  year.  The  total  number  of  persons 
employed  in  and  about  the  mines  of  the  State  during  the 
year  under  review  is  computed  at  37.739,  and  is  an 
increase  of  4.044  persons  on  the  year  1902.  The  es- 
timated total  value  of  the  machinery  erected  at'  the 
mines,  other  than  coal  and  shale  mines  and  inclusive 
of  the  value  of  the  dredging  plants,  is  ;i2,097.7io.  This 
does  not  include  the  value  of  the  plants  of  the  various 
smelting  companies.  The  gold  yield  for  the  year 
was  295,77802.  crude,  equal  to  254,26002.  fine,  valued 
at  ;£i, 080,089.  In  addition  gold  to  the  value  of  some 
;^6i 2.334  was  obtained  by  the  smelting  companies  from 
auriferous  ores  imported  from  other  States  and  treated 
here.  It  has  to  be  explained  that  the  system  of  collecting 
the  gold  yield  has  been  revised,  and  in  connection  with 
that  of  the  year  1903  an  apparent  decrease  of  ;^744  is 
shown  in  the  value  as  compared  with  the  production 
recorded  for  1902.  but  the  returns  for  1902  include  gold 
obtained  by  the  smelting  companies  from  imported 
ores,  whilst  those  for  the  year  1903  are  confined  wholly 
to  gold  won  from  ores  in  the  matrix  and  from  alluvial 
deposits  mined  in  this  State.  Instead,  therefore,  of  a 
decrease  occurring,  there  is  actuallly  an  increase  of 
£395.059  in  the  value  of  the  gold  won  in  this  State 
during  the  year. 


Miners'  Phthisis. 

At  a  recent  meeting  of  the  Mining  Institute  of  Scot- 
land, Mr.  James  Barrowman,  in  the  course  of  a  paper 
on  "  Miners'  Phthisis,"  drew  attention  to  the  fact  thai 
the  conclusions  of  the  Miners'  Phthisis  Commission  with 
regard  to  the  highly  dangerous  nature  of  the  dry  dust 
in  the  mines  of  the  Transvaal  have  been  strikingly 
corroborated  by  the  experience  of  those  engaged  in 
the  construction  of  the  Simplon  tunnel.  Arrange- 
ments are  there  made  whereby  all  drill-holes  are  boreti 
wet.  and  systematic  measures  are  carried  out  to  lay  thc 
dust.  Cases  of  phthisis  are  rare  among  the  workmen 
there,  whereas  in  the  St.  Gothard  tunnel-works  where 
the  same  precautions  were  not  taken,  the  mortalit\ 
from  phthisis  was  very  high.  It  is  much  to  be  desired 
that  the  results  of  the  investigations  of  this  Com- 
mission should  be  known  as  widely  as  possible,  in  order 
that  the  urgency  of  reform  may  be  brought  home  to  all 
concerned.  It  should  not  be  inferred,  however,  that 
death  is  being  dealt  out  in  similar  fashion  in  the  mines 
of  this  country.  So  far  as  Scotland  is  concerned,  the 
lead-mines  of  Wanlockhead  and  Leadhills  are  the  only 
metalliferous  mines  of  considerable  extent,  and  the 
working  conditions  there  are  quite  different  from  those 
of  the  gold  mines  of  the  Rand,  the  drilling  being  done 
entirely  by  hand  and  water  being  abundant.  And. 
as  for  coal-mining,  practical  experience  and  expert 
research  make  it  clearer  every  day  that  lung-disease 
as  a  result  of  breathing  coal-dust  is  not  a  prevalent 
disease  among  colliers.  Unlike  the  sharp  and  irritating 
dust  produced  in  the  mining  and  tunnelling  of  hard 
and  gritty  rocks,  the  dust  of  coal  is  softer,  more  rounded, 
and  comparatively  harmless.  The  only  conditions  in 
coal-mining  at  all  approaching  those  of  the  Rand  gold- 
mines may  be  on  the  rare  occasions  where,  in  a  dry 
colUery,  long  stone-mines  or  drifts  are  driven  in  gritty 
rock,  without  arrangements  being  carried  out  for  water- 
ing the  drill-holes.  No  doubt  the  dust  of  coal-workings 
always  has  a  certain  admixture  of  gritty  particles 
derived  from  the  strata  connected  with  the  coal,  and 
this  is  an  element  worthy  of  some  consideration  from 
a  sanitary  point  of  view. 

The  World's  Ck>pper  Output. 

The  world's  copper  statistics,  compiled  by  Messn». 
Aron  Hirsch  and  Son,  and  published  in  detail  by  the 
"  Mining  Journal."  show  a  remarkable  increase, 
attributed  to  the  fact  that  improvements  in  teclmology 
have  rendered  many  old  mines  remunerative  at  greater 
depths,  while  the  numerous  advances  in  haulage  ap- 
pUances  have  enabled  levels  to  be  worked  at  a  profit 
which  in  earlier  times  had  to  be  abandoned. 

Remarkable  fresh  discoveries  of  copper  have  also  been 
made  in  all  parts  of  the  world.  Only  in  this  way  can 
it  be  explained  that  the  total  production  of  the  globe 
which  in  1801  amounted  to  only  9,000  tons,  had  risen 
in  1850  to  30,000  tons,  while  since  that  date  the  pro- 
duction has  progressively  increased  to  542,470  tons  in 

1902  and  589.361  tons  in  1903,  whereas  in  1891  we  only 
had  a  total  production  of  279,309  tons.  The  total 
output  therefore  has  nearly  doubled  in  the  short 
period  of  a  single  decade.  The  lion's  share  in  this 
rapidly  increased  production  falls  to  America.  The 
United  States  produced  in  1891   128,175  tons,  and  in 

1903  318.861  tons.  In  1880  the  production  of  the 
United  States  was  only  27.000  tons.  In  1891  the  pro- 
duction of  Mexico  was  900  tons.  In  1903  it  was  48,000 
tons. 
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OUR  TECHNICAL  COLLEGES. 


By    a    technical    STUDENT, 


Education  and  Business  Success. 

Little  lime  has  been  lust  in  issuing  the  rc]:>ort  ot 
the  Mosely  EiUicalion  Commit  lee.  which,  we  need 
scarcely  reminO  our  readers,  was  based  upon  the  idea 
that  education  must  be  responsible  tor  much  of  American 
success  in  business.  Mr.  Muaely  is  persionany  con- 
vinced that  honesty,  doggedness,  pluck,  and  many 
olher  good  qualities  pnssessed  by  Britons,  though 
voJuable  in  themselves,  are  useless  to-day  unless  accom- 
,  jianied  by  practical  up-to-date  sctentiftc  knowledge, 
and  Such  knowledge  only  becomes  possible  with  an 
enlarged  and  enlightened  system  of  education,  such 
as  the  United  States  possesses. 

There  is  no  doubt  much  truth  in  this  observation, 
but.  as  Mr.  Papillon  has  pointed  out,  there  are  other 
equally  potent  causes  of  American  success,  *'  The 
energy,  '  hustle/  and  inventiveness  of  the  American 
character ;  the  early  hours  and  absorbing  claims  oi 
business  ;  the  universal  high-pressure  race  for  wealth  ; 
the  close  touch  between  employers  and  employed,  and 
readiness  to  act  upon  the  view' that  capital  and  labour 
have  common  and  not  antagonistic  interests  :  and^ 
it  is  to  be  feared  that  we  English  must  add,  the  greater 
sobriety  of  all  classes  among  them — these  are  pushing 
America  to  the  front." 

Education,  says  Mr.  Papillon,  though  a  contributory 
cause,  has  not  hitherto  been  the  chief  cause  of  American 
industrial  progress.  It  has  shared  and  is  sharing  in 
that  progress,  or,  as  President  F^oosevelt  puts  it. 
"  education  mil  not  save  a  nation,  but  no  nation  can 
be  saved  without  education/'  Strong  emphasis  is 
laid  upon  the  fact  that  in  America  educational  progress 
has  been  helped  on  by  the  goodwill  ol  the  people  and 
their  universal  belief  in  its  value  as  an  investment. 

American  Methods  Not  Perfect. 

At  the  same  lime,  it  has  been  rendered  quite  clear 
that  the  Americans  are,  as  it  were,  merely  groping  their 
way  to  the  successful  determination  of  educational 
problems.  Professor  Armstrong  does  not  hesitate  to 
say  that  the  entire  system  of  education,  both  here 
and  in  America,  seems  to  require  reconstruction  from 
bottom  to  top  ;  "it  would  be  well,  if  I  may  say  so. 
if  we  could  scrap  the  whole  wretched  academic  show% 
and  stiirt  afresh,  in  Lirder  that  it  may  be  greatly  im- 
proved in  quahty  and  shortened  in  duration." 

That  American  methods  are  not  perfect  seems  to  be 
well  recognised  across  the  Atlantic.  For  instance. 
the  "Electrical  World  and  Engineer,"  discussing  E>r. 
Walmsley's  recent  investigations  under  the  heading 
"  As  others  See  us,*'  remarks  that  he  (Dr,  Walms  ey) 
**  puts  a  keen  analytic  linger  on  the  very  points  which 
we  hav^e  often  recognised  as  weak  spots  in  American 
technical  education.  His  many  conversations  with 
American    manufacturers    brought    out    as    the    most 


general  criticism  *  that  in  many  cases  the  training  is 
too  superticial  and  toD  apt  to  overload  the  student 
with  a  large  and  confused  assortment  ol  facts  instead 
of  training  him  in  principles,  this  being  in  a  large 
measure  due  to  attempts  to  deal  in  too  much  detail 
with  a  crowd  of  subjects,  especially  in  the  last  year  of 
the  course/*  And  with  respect  lo  one  egregious  fad 
in  recent  education.  Dr.  Walmsley  remarks  :  '  It  is  a 
matter  for  serious  consideration  vrhether  the  excessive 
amount  of  time  given  to  manual  work  in  the  manual 
training  schools  has  not  been  dearly  purcliased  at  the 
expense  of  starving  the  time  which  should  have  been 
given  to  mental  training/  We  wish  that  some  of  our 
strenuous  and  solemn- visaged  educators  who  spell 
themselves  in  large  capitals  and  have  so  little  sense  of 
humour  as  to  take  themselves  seriously,  would  cut  out 
these  two  quotations  and  paste  both  into  their  hats. 
As  things  are  at  present,  the  higher  technical  institutions 
are  busy  for  no  inconsiderable  part  of  the  course  in 
stoppmg  the  gaps  left  by  kindergarten  foolishness  of 
various  sorts  in  the  primary  and  secondary  schools. 
They  admit  students  at  eighteen  or  nineteen  year;  of 
age  and  then  spend  the  better  part  of  two  years  in 
teaching  them  the  elementar\'  English,  mathematics 
and  modern  languages  that  have  been  neglected  in  the 
secondary  schools  to  make  room  for  nail-driving,  music, 
painting,  and  emasculated  physiology.  It  is  vast  credit 
to  the  technical  schools  that  in  a  four-years'  course  they 
can  turn  ot!  the  material  they  do  in  spite  of  inetficient 
preparation.  Our  English  friends,  in  trying  to  build 
up  a  system  of  technical  education  will  at  least  have 
less  foolishness  to  contend  with  at  the  start.  The 
thing  mast  needed  over  there,  however,  is  the  sym- 
pathetic assistance  of  the  great  universities.  So  long 
as  they  hold  aloof  from  directly  encouraging  technical 
students,  the  tremendous  w^eig'ht  of  their  centuries  of 
social  influence  will  stand  against  improvement/' 

A  Sip  William  Allan  Scholarship. 

The  Principal  ut  the  Suutlcrland  Technical  Col- 
lege (Prof.  B.  Branford)  has  laid  the  folltjvvmg  letter, 
w^hich  he  has  received,  before  the  Higher  Education 
Committee  :  — 

15,   Humhledon  View.  March   nth.   1904. 

Dear  Sir,— Contirmtng  our  interview  of  to-day,  I 
beg  to  intimate,  on  behalf  of  Lady  Allan,  that  she  is 
prepared  to  found  a  scholarship,  or  prize,  at  the  Tech- 
nical College,  on  the  following  terms  : — 

1.  A  capital  sum  of  £500  to  be  invested  in  the  names 
of  three  trustees,  the  interest  on  which  inv^estment 
would  form  an  annual  fund  available  for  the  scholarship. 

2.  The  scholarship  to  be  always  called  "The  Sir 
William  Allan    Scholarship." 

5.  The  scholarship  to  tie  only  open  to  bona-fidf  ap 
prentices  at    marine  engineering  works    in    the   town 
(that  is,  on  the  Wear). 
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As  tfi  the  dotJoitM;  and  ^  to  whether  tbe  scbolar»hip 
|jt  iWiinlcil  annually  or  triennially.  Lady  Allan 

I  f »  f  'tf  tb**  v<*wR  of  yoMrsf?lf  and  your  commiHee, 

re  the  Technical 

iV  1  I  inmimui--    nji    ineir    LnrisMitrrallon  ? — I   am 

h  litully.  (Signed)     Walter  B,  Allan. 

i««  i  tiiicqiiil  Brjuiford. 

Tecbnicai  College,  Sunderland. 

The  Cooinullee  have  passed  a  resolution  thanking 
Lady  AlUn  (or  her  generous  offer,  and  intimating  that 
he  matter  would  be  sent  forward  for  the  consideration 
'  thr  whole  Education  Committee. 

Engineering  Ideals. 

Sir  VV.  H.  White,  distributing  the  certihcates 
iincd  l)y  !(uccessful  students  at  the  Cr>'stal  Palace 
rr>tri[>auy't  Schtxil  of  Practical  Engineering,  said 
that  twelve  years  ago  he  attended  the  school  to 
nrrf.jrin  the  same  ]»!easant  duty  which  he  w^as  about 
that  day.  On  the  former  occasion  he  went 
ijlly  through  the  school,  and  he  had  done  so  again 
ihtki  morning  ;  and  he  was  much  pleased  to  be  able 
|i>  ii^y  that  the  good  features  winch  he  noted  twelve 
years  ago  had  been  maintained.  Many  new  features 
liad  been  introduceil,  adtlmg  greatly  to  the  utility 
oi  the  school,  antl  the  nunil»er  of  students  was  still 
fully  kept  lip — the  numlKT  which  those  who  were 
charged  with  the  conduct  of  the  school  desired  to 
have.  The  number  ol  students  might  be  increased 
no  doubt,  if  the  inBtructors  were  increased  also  ; 
but,  in  his  judgment,  the  number  upon  which  the 
liChool  was  leased  by  the  falher  nl  the  present  principal. 
— namely,  loo— was  a  good  one,  for  it  w^as  desirable 
to  restrict  the  iniml>cr  to  within  the  limits  which 
ensured  personal  atteutton  being  given  to  each  student. 
The  Bchnt>l  was  foundeij  in  1H72,  and  since  that  lime 
],(iQO  stu<lentH  hail  enterecl  it,  ancl  of  those  over  Soo 
now  occupied  posit  inns  of  more  or  less  importance 
in  the  engineering  profejisinn,  He  came  there  that 
day  to  expre»H  not  only  his  own  personal  intcest 
in  the  Hthool,  but  that  rilso  of  the  Institution  of  Civil 
Kngineors.  which  was  liy  far  the  greatest  engineering 
tuHtitution  in  the  world,  was  international  in  character^ 
and  tompreh ended  all  classes  of  engineering  except 
till*  inHil.us.  Ovit  of  the  whole  body  of  students 
tiioiitd  in  the  school,  no  fewer  than  twenty  were 
now  full  members  of  the  Institution  of  Civil  Engineers, 
I  "5  had  liecome  associate  members,  and  300  had  come 
as  studentH — facts  which  indicated  how  fully  that 
institution  hacl  recognised  the  excellence  of  the  trainiujt; 
ntirl  instruction  given  in  the  Crystal  Palace  School. 
The  Palace  Company,  in  giving  to  Mr,  Wilson,  more 
than  thirty  years  ago,  the  opportunity  of  establishing 
the  school,  rendered  a  great  service  to  the  cause  of 
technical  education.  Those  who  knew  what  the  state 
«d  technical  education  was  thirty  years  ajjo  wouUl  agree 
with  him  that  the  Palace  directors  did  then  a  very 
remarkable  thing  in  founding  the  school ;  they  followed 
up  primar\-  education  with  a  good  system  of  secondary 
education  having  special  reference  to  engineering, 
jmd  the  excellent  results  of  their  action  were  apparent. 
The  true  ideal  of  engineers  was  to  make  their  profession 
a  means  of  advancing  the  peace,  progress,  and  happi- 
ness ot  humanity  by  carrying  out  those  great  works 
that  brouftht  the  peoples  of  the  world  into  closer 
can  tact  with  one  another.  That  was  an  ideal  worthy 
of  any  m*n's  devotion  :  but  the  students  must  liear 
in  nund  that  rt  could  not  be  realised  without  the 
pov«e«i«ion  of  high  scientl^c  knowledge  and  thorough 


training.  In  the  Palace  School,  be  was  glad  to  say. 
practice  and  theory  both  had  their  due  recognition. 
and  that  was  the  right  foundation  for  an  engineer 
training,  since  no  training  could  be  elective  which 
did  not  combine  the  two. 

Transvaal  Technical  Institute. 

A  very  noteworthy  circumstance  in  the  history  of 
South  Africa  has  been  the  formal  opening  of  the  Trans- 
vaal Technical  Institute.  This,  according  to  the 
Times  correspondent,  is  intended  to  be  the  nucleus 
of  the  future  University  which,  in  the  opinion  of  the 
commission  appointed  by  the  Government  to  gauge 
the  needs  of  the  community  in  the  matter  of  technical 
effucation,  will  ultimately  be  found  necessary  for  the 
Transvaal.  The  commission,  however,  rightly  decided 
to  make  an  immediate  start. 

The  Institute,  as  now^  inaugurated,  has  absorbed 
the  Kimberley  School  of  Mines,  which  for  eight  vears 
has  covered  the  third  and  fourth  years*  courses  pre- 
scribed by  the  Cape  University  for  obtaining  a  degree 
in  this  subject.  A  course  in  general  engineering  has 
been  added  to  enable  students  to  put  in  their  whole 
time  here,  while  evening  classes  for  others  will  shortly 
be  begun.  In  view  of  the  exceptional  opportunities 
afforded  at  Johannesburg  for  mining  engineering, 
arrangements  are  on  foot  to  enable  students  of  the 
Royal  College  of  Science  and  other  home  institultons 
to  proceed  to  the  Transv^aal  for  a  year's  post-graduate 
study.  It  is  understood  that  several  mining  houses 
will  ot?er  positions  in  connection  with  the  mines  to 
such  students  at  a  small  salary. 

The  question  of  the  development  of  the  institute 
is  occupying  the  attention  of  Professor  Hele  Shaw, 
the  organiser,  and  of  the  Council  for  Technical  Educa- 
tion, which  is  representative  not  only  of  the  technical 
scientitic  bodies  but  of  the  whole  community-  This 
council,  on  which  devolves  the  decision  regarding  the 
permanent  housing  of  the  institute,  may  l>e  trusted 
to  approach  the  truest  ion  with  professional  knowledge, 
while  it  will  be  at  the  same  time  in  close  touch  with 
the  wishes  of  the  people  of  the  Transvaal,  In  the 
meantime,  the  institute  has  begun  its  work  in  the 
former  Boys'  High  School,  and  w411  continue  to  o* 
temporary  premises  until  such  time  as  it  is  po 
to  erect  permanent  buildings  on  a  scale  worthy  of  the 
cause  and  of  the  colony. 

Are    We    Going:     Too     Fast    with     Scientific 
Education  ? 

f>r.  A.  B,  \V.  Kennedy,  who  gave  the  toast.  "  Scien- 
titic Education."  at  the  annual  dinner  of  the  Instir  1 
of  Mechanical  Engineers,  commented  upon  the  pr^ 
which   the  scientific   teaching  of  engineers  had   li 
during  the  past  thirtv  years.      In  1S74,  he  said    t      : 
was  in  London  hardly  a  single  complete  e-n.^tiw 
course  of  any  kind;    now,  no  important  t^ 
country  felt  that  its  educational  system  wa- 
unless  it  included  a  full  engineering  course.     H- 
not  sure  that  we  were  free    from  the  danger  r»f 
a  Uttle  too  fast  in  the  matter  ol  scientific  • 
so  far  as  their  profession  was  concerned.     1 J 
never  get   the  scientific   side  of  engineering 
dealt  with  unless  their  teachers  could  be 
that  science  was  not  an  end  in  itself,  but  a 
an  end.     Sir   Edward   Fry,   who  proposed 
of   "  The    Institution   of   Mechanical    Engin 
marked    tliat    the   Institution   was   founded   ui    i^-i' 
and  at  the  close  of  last  year,  the  membership  QumlKrv  ! 
upwards  of  4.100. 
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THE    UTILISATION   OF    BLAST- 
FURNACE   SLAG. 

At  a  recent  meeting  oi  the  West  ol  Scotland  Iron  and 
Steel  Institute.  Mr.  E.  R,  Sutclifteread  an  instruc- 
tive paper,  on  the  "  Ttilisation  of  Blast-Funiace  Slag/* 
He  remarked  that  the  utilisation  ot  waste  was  recei\dng 
great  attention  in  all  branches  of  business.  In  no  other 
manufacture  was  there  such  a  vast  quantity  of  waste 
as  in  the  smelting  of  iron,  and  there  was  no  douht  that 
in  future  the  utilisation  of  thitf>  material  would  form  a 
niost  prohtable  adjunct  to  that  of  the  manufacture  of' 
iron.  Great  strides  have  already  been  made  in  this 
direction  in  France,   Belji^ium.  and  Germany. 

In  this  country,  said  the  author,  ver^^  httle  is  being 
done.  Certainly  slag  is  being  used  to  make  paving  flags, 
bricks,  and  cement  to  a  small  extent  ;  but  practically, 
tieyund  what  is  used  for  ballast  purposes  and  general 
concreting  and  foundations,  very  little  is  utihsed.  The 
various  works  which  have  been  erected  for  utilising  slag 
have  demonstrated  that  slag  cement.  Portland  cement, 
paving  bricks,  building  bricks,  paving  tlags,  and  tiles 
of  an  excellent  character  may  be  made  from  slag  ;  but 
in  this  country  we  must  turn  our  attention  chiefly  lo 
the  manufacture  of  Portland  cement,  building  bricJss, 
[»aving  flags,  and  tiles.  Slag  cement  made  by  grinding 
together  dried  granulated  slag  and  hydrated  lime,  will 
not  probably  he  made  in  this  country  to  any  extent — 
very  few  slags  being  suitable  for  treatment  in  this  way, 
whereas  Portland  cement  may  be  made  from  most 
slags.  And  when  it  is  considered  that  the  chief  cost 
in  Portland  cement  mannfacture  is  in  power  and  fuel 
burning,  and  ttiat  most  ironworks  do  not  know  how 
to  utilise  their  heat  to  gootl  account,  there  must  be  a 
big  future  before  this  method  of  utiUsarion.  At  present 
where  Portland  cement  is  made  from  slag  the  cement  is 
clinkercd  by  either  coke  or  coal,  and  only  the  power  is 
generated  from  the  furnace  gases  ;  the  difftculty  being 
in  getting  a  sufficiently  high  temperature  (i.40<3  degs. 
to  r. 500  degs.  C.)  with  the  furnace-gases  to  clinker  the 
cement.  This,  however,  is  a  difhculty  which  no  doubt 
will  shortly  be  surmounted, 

BUILOINQ-BRICKS. 

Building-bricks  from  slag  at  present  are  principally 
made  from  granulated  slag  ;  the  method  adopted 
being  to  intimately  mix  with  the  slag  from  6  to  10  per 
cent,  of  slag  cement,  hydraulic  hme,  or  Portland 
cement.  This  mixture  is  then  moulded  into  bricks 
under  pressure  ;  the  pressure  exerted  on  each  brick 
being  from  50  to  100  tons.  The  bricks  are  then  stacked 
in  the  open  air,  where  they  are  allowed  to  stand  for 
three  mouths  to  harden.  In  wet  weather  they  must 
be  kept  under  cover  for  the  hrst  few  days  before  ex- 
posure ■  and  m  cold  weather  they  require  protection 
from  the  frost  for  the  hrst  few  days.  This  method  is 
the  one  chietly  adopted  in  France,  Belgium  and  Ger- 
many, where  the  bricks  seem  to  tind  great  favour.  They 
are  of  excellent  quality,  and  well  adapted  for  foundation 
work,  but  are  somewhat  porous  in  character.  The 
plant  required  is  of  the  simplest  character  ;  being  con- 
t'lned  simplv  to  the  n^ixing  machinery  and  brick- 
making  machine, 

AltTtraCJAL    PAVING     FLAQ8. 

Concrete  paving  slabs  are  now  largely  used,  and  the 
<.lemand  for  them  is  rapidly  increasing.  They  are 
much  cheaper  than  natural  paving  materials,  and  are 


less  costly  in  laying*  They  wear  more  evenly,  and, 
being  homogeneous,  do  not  spUt  and  break  away  like  a 
natural  stratifietl  paving  material.  Blast  furnace  alag 
is  a  material  particularly  adapted  for  Iseing  made  into 
concrete,  and  when  suitable  slag  is  used,  and  reasonable 
care  taken  in  the  manufacture,  most  excellent  paving 
flags  may  be  made. 

Paving  tlags  from  slag  may  be  made  either  from 
granulated  slag  or  by  using  crushed  slag  to  which  a  pro- 
portion of  Portland  cement  is  added,  usually  2,  ?J.  or 
3  of  slag  lo  I  of  cement.  The  mixture  is  made  into  a 
slurry  state  w4th  w^ter.  and  pressed  under  hydraulic 
pressure  in  moulds  with  a  perforated  bottom  over  which 
a  loitering  medium  is  placed.  400  to  600  tons  total 
pressure  being  put  on  a  flag  of  the  size  of  j  ft,  by  j  ft. 
The  pressure  st^ueezes  the  excess  water  out  of  the  mould, 
leaving  the  slab  comparatively  dry  and  hard.  On 
removal  from  the  macliine.  the  slabs  are  allowed  to 
stand  on  receiving  boards  for  about  three  days,  after 
which  period  they  are  stacked  in  the  open  air.  six 
months  being  required  to  effect  the  final  hardening. 
In  dry  weather  the  flags  should  be  watered  occasionally, 
or,  belter  still,  immersed  in  water  for  a  few  weeks, 

This  method  is  the  one  generally  adopted  also  for 
making  paving  flags  from  granite  chps,  destructor 
chnker,  and  other  materials.  Some  excellent  flags  are 
made  by  hand  from  these  materials  and  from  crushed 
slag,  the  material  being  mixed  hke  ordinary'  concrete 
and  then  pressed  into  moulds  luid  on  the  floor,  the  top 
face  being  smoother!  with  the  trowel.  In  such  cases 
the  fags  are  kept  in  the  moulds  on  the  floor  for  a  few 
days  before  stacking  on  edge  in  the  open  air. 

in  the  author's  opinion,  however,  hand-made  flags 
are  not  equal  to  hydrauUc  pressed  flags.  They  alwa\*s 
contain  air  spaces,  never  found  in  a  weU  pressed  Hag/ 


RECENT    DEVELOPMENTS    IN 

CARGO    AND    INTERMEDIATE 

STEAMERS* 

AT  the  ordinary  meeting  of  the  Institution  of  Civil 
Engineers,  on  Tuesday,  the  12th  ult-,  Sir  William 
H.  White.  K,C,B,,  President,  in  the  chair,  a  pap/ec 
on  "  Recent  Developments  in  Cargo  and  Intermediate 
Steamers."  was  read  by  E.  W.  De  Rusett.  M.Inst.C.E, 
The  paper  covers  more  particularly  the  period  since 
1899,  in  which  year  the  author  presented  a  brief 
note  on  the  subject  10  the  Engineering  Conference. 
The  following  is  an  abstract  :  — 
TYPE, 
The  "  shelter  decker  "  is  still  in  favour  for  special 
service,  and  the  design  of  the  **  single  decker  '*  has 
dev*eloped  in  the  production  of  holds  clear  of  beams 
and  pillars,  having  a  great  advantage,  especially  in 
the  carrying  nf  such  cargoes  as  coal,  grain,  etc.  Tank 
vessels  adapted  not  only  for  conveying  oil  in  bulk 
but  also  for  carrying  ordinary  cargoes  are  now  largely 
used.  The  demands  of  the  fruU-carrying  trade  ha%'e 
brought  forth  a  special  class  of  steamer  fitted  with 
refrigerating  plants,  and,  notably,  those  trading  to 
the  West  Indies,  are  very  successful. 

SIZE. 

Here  depth  of  water  in  ports,  docking  facilities. 
etc,  control  de\x'lopment,  but,  nevertheless,  great 
advance   has   been    made.     The   ships   of   over   3,000 
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tons  register  tinder  construct iun  in  the  periods  1896-99 
and  J 900- 1 90 3  numbtre^l  718,  and  indicate  a  marked 
increase  in  size,  especially  from  7,000  tons  and  upwards. 
British  superiority  in  the  matter  of  shipbuilding  is 
remarkal  le.  in  sprite  of  keen  competition.  Dunnf,' 
the  last  four  years,  in  the  matter  of  large  ships,  the 
British  numerical  output  increased  37  per  cent., 
tonnage  59  per  cent.,  and  av^eragc  size  16  per  cent. 
on  the  previous  four  years,  America  and  Germany 
have  developed  the  shipbuilding  industry  immensely 
oi  late  years, 

CCNSTRUCTION. 

The  few  features  niitieeable  about  live  years  ago 
are  still  largely  in  evidence,  such  as  the  flanging  of 
internal  wt>rk,  joggling  of  frame  bottoms,  and  girder 
framing,  whilst  the  stiffening  of  water-tight  bulkheads 
IS  mure  rationally  arranged.  Continuous  hatch- 
coamings,  not  extended  lie  low  the  deck  level,  have 
been  introduced.  The  flanging  of  I  he  tank  side  to 
the  shell  and  the  extension  of  it  up  the  bilge  past  the 
level  of  the  bilge  keel,  has  been  an  improvement.  In 
one  case,  the  practice  usual  in  men-of-war  has  been 
followed,  the  tank  side  being  extended  to  the  Hwer 
hokl -St ringer,  resulting  in  more  space  for  water- 
ballast  and  in  increased  safety. 

CAPACITY. 

Vessels  of  12,200  tons  c!ead- weight  and  a  measure- 
ment capacity  of  about  20,000  tons,  at  40  cubic  feet 
per  ton.  have  been  very  successful.  These  carry 
passengers  as  well  as  cargo,  and  hav^e  proved  excep- 
tionally comfortable.  An  interesting  cargo  manifest 
of  a  large  intermediate  hner,  appended  to  the  paper, 
shows  23i,3fx>  items  and  a  weight  of  9,2f]0  tons. 
Another  vessel  carried  39.433  barrels  of  apples,  weighing 
2,960  tons,  besides  71,000  bushels  of  wheat,  and  other 
miscellaneous  cargo.  Colliers  of  7,000  tons,  ore- 
carriers  of  10,000,  and  *' tankers*'  of  even  greater 
capacity  indicate  great  industrial  activity  and  progress. 

CARGO     APPLIANCES. 

Speedy  loading  and  unloading  is  of  the  utmost 
importance,  and  therefore  special  attention  has  been 
jiaiti  to  this  matter.  Winches  are  more  numerous 
and  are  run  at  higher  speeds,  mamlla  and  small  steel- 
wire  runners  are  used  ;  more  derricks  are  fitted  ; 
and  the  hatchways  are  larger.  Steel  hatch-covers, 
hinged  to  coamings  with  patent  fastenings,  are  now 
used,  and  do  away  with  the  beams. 

As  an  example  of  what  a  modern  cargo-steamer 
can  accomplisli,  mention  is  made  of  a  vessel  of  6,000 
tons  dead- weight,  which  made  j6  voyages  of  some 
55,000  miles  in  11  months  and  19  days,  loading, 
carrying,  and  discharging  a  total  of  2io.fKX>  tons. 

The  "  turret  "  class  have  been  markedly  successful. 
One  vessel,  the  '*  Grangesberg,'*  with  twelve  large 
hatchways  and  twenty-four  derricks,  worked  by 
iwelve  double-ended  winches,  has  discharged  10,000 
tons  of  ore  in  35  hours.  Temperley  transporters  are 
largely  used,  but  -without  grabs.  There  is  ample 
room  for  suitable  electric  winches  for  this  class  of 
work- 

BALLAariltQ. 

Increasing  need  for  making  half  the  passages  in 
ballast  and  bunkers  rmly  have  called  for  more  attention 
to  ballast-tanks.  The  adoption  of  high-wing-tanks 
for  about  half-length  amidships,  has  been  tried  with 
euccess.  giving  a  metacentric  height  of  3  ft.  9  in.  in 
one  case.  Similar  has  been  the  result  of  McGlashan's 
system  of  making  a  double  skin  as  high  as  the  upper 
deck,  for  about  half  the  vessel's  length  amidships. 
The   plan   of_carryijig    the    water   in    special    'tween- 


deck  tanks  demands  the  increase  of  scamlmgs,  which 
somewhat  diminishes  the  advantages,  but  this  is  less 
Costly  than  the  building  of  deep  tanks.  Deep  tanks 
in  addition  to  a  double  liottom  is  the  usual  arr  nt, 

but  is  only  suitable  for  vessels  making  Idi  >. 

Some  boats  with  longitudinal  centre-line  .^,..  ..  .ids 
omitted  in  tanks  of  2j  ft,,  holding  1,400  to  t,5tx> 
tons  of  water,  have  been  very  satisfactory,  being  able 
to  discharge  this  huge  volume  of  water  in  about 
five  hours.  Careful  distribution  of  weights  has  reduced 
the  strain  to  a  minimum. 

ECONOMY     OF    WORKING. 

The  design  of  a  vessel  vitally  atlects  the  Cimsumption 
of  fiieL  Vessels  of  20.500  tons,  making  15+  knots, 
on  a  consumption  of  140  tons  of  coal  per  day  :  of 
19,000  tons,  at  15  knots,  on  115  tons  :  01  11.600  tons, 
at  II "35  knots,  on  about  46  tons,  are  a  few*  instances 
of  what  has  been  accomplished  in  the  way  of  economical 
running.  Careful  comparison  of  the  costs  of  land  aoil 
sea  conveyance  gives  remarkable  results.  In  fact. 
taking  I  54d,  per  ton  per  geographical  mile  as  th^ 
cost  of  carriage  by  mineral  train  in  this  country,  il 
is  iound  that  the  inclusive  expenses  incurred  when 
sea-borne  is  only  about  i,V  of  this  figure.  The  passenger 
traffic  yields  hgures  scarcely  less  striking.  A  trans- 
atlantic passage,  inctudtng  board*  costs  44d.  mrr 
mile  :  the  accommodation  for  the  third  class  bcmg 
luxurious  as  compared  with  that  of  a  few  years  ago- 
Liquid  fuel  dt>es  not  seem  on  the  whole  to  be  making 
headway,  a  fact  which  appears  to  be  largely  due  in 
the  existing  monopolies  in  this  valuable  product. 


THE   ENGINEER'S   SIDE   OF   THE 
SEWAGE    QUESTION- 

A  PAPER  on  the  "  Latest  Practice  in  Sewage 
Disposal,"  contributed  by  Mr.  Henrv^  C.  H. 
Shenton  to  the  Society  of  Engineers,  laid  emphasi!^ 
on  the  practical  or  engineer's  side  of  the  question. 

8YSTEMS    III    VOGUE. 

The  author  tirst  j^jiuted  out  that  the  practical 
engineering  side  of  the  question  of  sewage  disposal 
as  distinguished  from  the  theoretical  side  had  not 
received  the  attention  it  deserved  in  papers  read  on 
the  subject.  He  then  briefly  rex-iewed  the  present 
methods  of  sewage  disposal  in  the  following  order  ; 
Natural  and  artificial  precipitation  ;  upward  filtration, 
and  the  septic  tank  system,  all  for  the  removal  oi 
sludge.  Broad  irrigation,  lateral  filtration,  and  down- 
ward filtration,  on  land.  The  hne  filter  ;  the  washed- 
f)ut  filter  ;  the  contact  bed  ;  and  the  continuously 
aerating  lilten  He  stated  that  a  careful  examinatioD 
of  existing  works  thrtnighout  the  country  led  him  to 
the  conclusion  that  each  and  all  of  the  foregoing 
systems  had  their  uses,  and  produced  good  results  in 
certain  cases.  The  biological  methods,  he  said,  ill- 
eluded  every  recugnised  system  of  tinal  sewage  purifica- 
tion. 

SEPT  10    TANKS. 

Mr.  Shenton  is  of  opinion  that  the  septic  tank 
needs  most  consideration  as  regards  the  methods  for 
the  first  stage  of  sewage  purification*  The  l>est 
methods  of  precipitation  have  been  w^ell  thought 
out  long  ago,  and  are  not  generally  economical  or 
so  suitable  for  ordinary  works.  The  septic  tank 
s  used  as  a  preliminary  for  land  treatment,  for  fillers^ 
or  contact  l>eds,  or  for  continuously  aerating  filters. 
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and  has  to  a  great  extent  replaced  the  older  methods, 
being  more  economical  and  a  much  better  preUminary 
for  the  aerobic  action  to  follow.  There  is  not  the 
slightest  doubt,  whatever  prejudice  one  may  at  first 
have  had  against  the  septic  tank,  that  it  is  practically 
a  most  uselid.  and  even  indispensable,  part  of  the 
greater  numlier  of  the  smaller  sewage  works  recently 
constructed. 

In  the  authfir's  opinion,  the  dimensions  and  details 
of  construction  of  the  septic  tank  need  careful  con- 
sideration by  the  engineer.  At  most  places  the  depth 
does  not  exceed  7  ft.,  but  the  author  is  of  opinion 
that  it  is  possible  that  the  depth  of  7  ft.  might  be 
increased  with  advaiitajs^e.  It  is  very  evident  to 
him  that  7  ft.  is  near  the  minimum  depth  for  a  septic 
tank,  especially  if  that  tank  is  only  hghtly  covered. 

A    MOPEI.E88    ARRANQCMeNT. 

Perhaps  the  must  general  practice  at  sewage  disposal 
works  has  been  to  turn  the  old  chemical  precipitation 
tank  into  a  septic  lank  ;  such  a  tank  is  often  5  ft. 
deep  at  the  inlet  end,  and  4  ft.  6  in.  deep  at  ihe  outlet 
end.  The  hrst  thing  done  has  been  to  simply  let  the 
sewage  run  thromgh  it  without  any  scum  board  or 
trapped  outlet.  Any  amount  of  soUd  matter  has 
come  out  w^ith  the  effluent,  but  a  great  deal  has  been 
hqiiehed  also  by  the  septic  action,  with  the  result 
that  the  amateur  engineers  of  the  district  have  been 
much  pleased  at  the  successful  application  of  theoretical 
principles,  and  that  a  certain  definite  saving  has 
been  effected  by  getting  rid  of  the  sludge  difflculty. 
The  contact  beds  or  hlters,  however,  have  later  on 
become  clogged,  and  the  contact  bed  principle  has 
been  severely  blamed  in  consequence.  Later  on  the 
septic  tank — or  so-called — has  been  found  to  be 
sludged  up.  and  has  had  to  be  emptied,  and  the  district 
councillors  of  the  place  w^here  such  occurs  will  tell 
you  that  engineers  have  still  a  great  deal  to  learn  on 
the  subject  of  sewage  disposal. 

IIMPORTANT     POIiiTS     IN     SEPTIC     TANK     WORK. 

In  the  course  of  further  remarks,  Mn  Shenton 
said  he  considered  the  best  form  of  lank,  under  ortliiiary 
conditions,  was  one  covered  with  a  hght  roof.  It 
should  not  be  necessary  to  empty  the  septic  tank 
often.  Still,  another  important  point  in  septic 
tank  work  was  mentioned  by  the  author.  Again  and 
again,  he  remarked,  one  sees  works  designed  with  a 
storm  water  overflow  coming  out  oi  the  septic  tank  ; 
this  is  surely  a  mistake.  Storm  water,  up  to  tlirce 
limes  the  dry  weather  flow  or  more,  may  well  flow 
through  the  tank  on  to  the  beds»  but  when  the  limit 
is  reached  at  which  the  overflow  comes  into  action, 
there  can  be  no  possible  advantage  in  taking  clean 
water  into  the  septic  tank  in  order  to  let  it  overflow- 
Obviously,  the  common-sense  method  is  to  let  it 
overflow  out  of  the  sewer  before  reaching  the  septic 
tank. 

The  following  is  from  the  author's  concluding 
remarks  1 — 

Great  scientific  authorities  appear  to  differ  so 
strongly  on  the  subject  of  sewage  disposal,  that  the 
general  public  regard  the  whole  question  as  being  in 
a  chaotic  state,  and  this  feeling  is  not  removed  by 
the  very  cautious  statements  made  by  the  Royal 
Commission,  or  by  their  slnwTiess  to  express  any  definite 
opinion.  These  differences  are  surely  more  of  a 
theoretical  than  of  a  practical  nature.  Xo  doubt 
we  go  on  learning,  but  we  are  no  longer  in  the  e.xperi- 
mcntal  stage,  and  we  know  perfectly  well  that  money 
spent  by  local  authorities  m  putting  in  proper  works 
will  not  be  wasted. 
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The  author  feels  confident  that  scientists  w^ill  agree 
with  him  in  saying  that  good  engineering  and  careful 
attention  to  the  details  of  construction  of  new  works 
are  absolutely  essential  if  the  discoveries  of  scientists, 
antl  the  principles  laid  down,  are  to  have  fair  play, 
and  that  they  will  welcome  a  discussion  of  the  purely 
engineering  side  of  the  question,  which  cannot  fail 
to  be  ot  interest  alike  to  the  practical  and  to  the 
thHorc;ttcal  man. 


HEATING    AND    VENTILATING 
SMALL   WORKSHOPS. 

AT  the  meeting  of  the  Junior  Institution  of  En- 
gineers, held  at  the  Westminster  Palace  Hotel, 
i.tn  April  Hth.  the  Chairman,  Mr.  Samuel  Cutler,  Junr.. 
MT.Mech.E.,  presiding,  a  paper  on  '*  Heating  and 
Wntilating  Small  Workshops,'*  was  read  by  Mr. 
Kenneth  Gray,  M.SanJnst,  Employers  of  labuur, 
he  said,  are  beginning  to  pay  attention  to  the 
ventilation  and  warming  of  their  shops.  Experience 
shows  that,  apart  from  the  benefit  which  the  employees 
derive  from  healthy  and  comfortable  surroundings, 
a  real  economy  is  effected  where  a  large  tpiantity 
of  fresh,  warmed  air  is  continually  passing  through 
the  shops.  The  breathing  of  impure  air.  charged  to 
excess  with  carbonic  acid,  and  laden  with  all  kinds  of 
animal,  vegetable,  and  mineral  impunties.  greatly 
reduces  the  bodily  vigour  of  the  workpeople,  aiid  so 
contributes  to  slackness. 

A  close  investigation  of  the  changes  which  take 
place  in  air  in  the  process  of  breathing  seems  to  show 
that  e.xpired  breath,  although  at  the  moment  of  leaving 
the  lungs,  no  doubt  tends  to  rise,  yet  is  pmbably 
rapidly  cooled,  and,  being  a  heavier  mixture  than 
fresh  air,  falls  again  almost  at  once.  The  fact  that 
air  at  32-  F.  is  raised  through  60  F.,  although  in 
contact  with  the  lungs  for  but  two  or  three  seconds, 
shows  how'  rapidly  its  temperature  is  changed.  And  a^ 
in  breathing  out.  it  is  emitted  through  Ihe  nostrils 
in  a  downward  direction,  in  two  attenuated  streams, 
it  seems  probable  that  an  equally  rapid  cooling  takes 
place.  I'nder  these  circumstances,  if  the  ventilating 
outlet  registers  are  placed  near  the  floor  level,  and  the 
fresh  air  inlets  above  head  level,  and  some  mechanical 
power  is  used  to  drive  the  air  into  the  shops,  a  continual 
stream  of  fresh  air  will  be  passing  into  the  building, 
while  the  expired  vitiated  air  is  safely  carried  away 
through  the  extraction  shafts. 

With  all  systems  of  ventilation  it  is  necessary  lo 
provide  means  to  warm  the  incoming  air,  and  it  seems 
advisable  to  do  this  while  it  is  passing  through  the 
main  duct  leading  to  the  shops.  But  it  is  a  go«od  plan 
not  to  heat  the  air  lo  a  high  temperature  ;  there  are 
niany  reasons  why  it  is  advisable  to  heat  it  only  to 
the  same  te»iperature  as  that  which  it  is  intended  to 
maintain  in  the  shops.  The  warming  of  the  shops 
can  best  be  secured  by  direct  heating.  t,e.,  ihe  fixing 
of  the  radiating  surface  inside  the  various  shops. 
Where  appearance  is  not  of  such  importance  as  economy 
of  space,  this  can  be  effectively  done  by  fixing  hot- 
water  or  steam  pipes  above  heatl  level.  The  only 
difference  this  makes  in  wau-ming  a  building  is  that  it 
takes  rather  longer  to  raise  the  temperature  than 
when  the  pipes  are  fixed  on  the  floor  level  ;  but  as 
soon  AS  the  required  temperature  is  reached  it  can  be 
just  as  easily  maintained. 

Messrs,  W.  G,  Wemham.  Percy  Young.  J.  H.  Pearson^ 
A.  W^  Marsliall,  T.  C,  Morewood.  R.  Marshall,  G.  T. 
BuUock,  G.  C.  AUingham,  J.  N.  Riot.  J.  W^  Nisbet. 
and  the  Chairman  took  part  in  the  discussion  which 
j-ollowed,  and  much  interest  was  shown  in  the  relative 
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EDUCATION  AT 
HOME  AND  ABROAD- 

irtm\'  '■■■  ^1 


^Vip^ttH  Ytfpvd  to  die  BtaBoer  m  which   lecUntcAt 

w  W       cdBCfttiPB  tmst  been  irtrwed  and    treated  tn 

kt  may  be  noted  that,  lo  mo^t  Om. 

M^  Villi  |itia|aa  the  exception  of  Germany 

IteonHicfti  Icaowledge  has  bt^n  /  < '  y/iurA 

aad  while  tb^  stadent  of  er  lias 

Itt^spped  with  a  large  amcjunt  -ical 

r*  br  has  ^&j  often  had  little  or  mj  pr^dical 

of   the   machines  or  designs    he    ha§^   been 

t^tt^^wiK.     This  state  of  things  is  to  be  •*  nnd 

•  ^  %^Ffy  salkslactanr  to  hnd  now  on  thf  \  as 
A  tCfiiSeDcy  to  the  general  adi^'ii'n  >u    idUi- 

1  wucksbops  in  all  tbe  technical  infttitutjon^ 
it  the  I'MUtires. 
Engtoweriuig  Congress  held  in  Paris^   1899,  was 
ammiifiotts  in  its  opiiiioti  of   tbe  absolute  need 
I  %«M«<i|mp|»ed  laboratunes  ut  technical  inslruclion. 

OEftlKIAMV. 

Oi  the  £u]x>{xan  States  Germany  iJerhap*  liolds  a 
l>tihng  posalliUi  with  regard  to  the  dirveliipment  of 
1^  edification  of  engineers.  One  go<xl  point  in  the 
^'^'Mn  iliere  in  vogue  is  that  a  student  nuist  have  hail 

iticucal  experience  r>efi>re  he  may  CMtrr  for  his 

ijemic  examination, 

FflAMCK. 

hi  France  the  spirit  r>j  d(?velaptnent  in  educational 
llii^ll«pr!i  has  also  l>een  vcr)'  much  ahve,  and  M:hem<fs 
by  which  it  has  been  jtoughi  to  brinr<  alxjut  improve- 
akOiU  have  been  adopted/  One  such  scheme*  rnay  be 
«l|ed  h«re. 

In  r!S83  a  school  in  connection  with  tht  Northern 
(tailway  of   France   was   dmiidcrl   exclusively   fur   the 

•  ' .  ."f  of  the  sons  of  the  einj»l*»ye^*«i. 

nice  is  obtaiued  by  compctitiv^e  examinations 

\  rry   year   under   the  superviMon   of   the  chief 

engineer.     The  number  of  pupils  average  forty*   they 

rnirr  at  from  thirteen  to  fifteen  yeans  of  age,  and  take 


*  **  Hcvue  G^ncnlt  do  Cbrmliu  Ha  lvr»**  )uly«  tqoa. 


a  CDOZse  of  tmtioo  ^teadiiig  ortr  tltr?e  yeaOw    Tbere 
are  no  faeaaad  all  boaks  aiid  tooift  ar^  <^ --    .-^       The 

•vbjceta  taught  are  :  Aritbaietie.  gb.  ^j 

Fmic^  bmgaa^e.  pbysics  and  ckcc  -- 

stmctinn  a&d  drawing  with  a  pr^  .   in 

loawautive  wofffc,     Foiofic  cxamtita:^  -:Nrii 

the  results  of  which  prizes  aial  ocrtificaLei  iire  awarded. 
Vp  to  the  pre^ent^  aboat  two-tbinis  of  the  pupils 
have  been  awarded  osti&catcs,  and  ba%'e  oiioatly  calcired 
the  company's  service.  SaiDebxvi£0iiiie  into  tbe  aii|3kry- 
mcnl  ol  other  nnnsw  bat  ibe»e  bare  always  tbe  pnvilege 
of  prefereiice  o«i'er  all  other  caadidates  shitald  tbey 
afterwards  mish  to  re-enter  the  sexvioc  of  the  oomt 


In  .\merxca  thas  Hibyect  has  received  verj-  tml  aiti 
tkin.  and  thf  author  ihinJcs  that  a  great  deal  of  tbe  ' 
means  adopted  in  the  United  Stales  could  be  pm^lably 
it  udied  in  this  coun  try.  For  sofne  thojfy  yvois  America 
has  been  worldni^  out  the  higher  edacattoiiof  engineers, 
and  there  is  su^cient  testimoiiy  is  her  well-cq napped 
colleges  that  a  lotig-felt  vi'ant  has  been  sappiied. 

At  Cornell  University,  for  example,  there  is  aooom- 
modation  frir  some  2,000  students,  who  enter  on  passing 
an  tion  of  no  great  diflculty.   and 

c<  1 .  I'jt  fotir  or  hve  >'%ars.     On  leading 

at  iik-JuL  -*  .  »i  ,,  s'^clts  of  age.  a  slndent  is  considered 
to  have  so  developed  in  his  pracdcal  and  theoretical 
cxperienceas  to  be  capable  of  taking  the  neins  of  manage- 
ment of  not  unimportant  works. 

With  reference  to  the  s>Ttem  in  vogne  in  foreign] 
countries  there  is  one  very  important  factor,  viz.,  that 
the   required   training  may   be   obtained    with    muchi 
lower  fees  and  l^s  expendit  ure  u  to  t  he  student  I 

than  in  Great  Britain  ;    which  has  had  the] 

effect  of  sen<iing  so  many  Briti-u   --luucnts  abruad- 
especially  to  Germany^ — to  pass  through  a  course  of  study  J 
for  which  in  this  counirv'  their  means  would  have  been  J 
quite  inadequate. 

SCOTLAND, 

In  Scotland,  however,   a  more  liberal  view  of  this 
question  has  been  taken    than  in   England  ;    there,  a 
student  is  able  to  take  a  full  course  for  what  at  the  J 
best  colleges  in  England  would  hardly  suffice  for  one 
session,  and  with  the  additional  advantage  thr>'  ■- 
long  vacation,  during  the  summer  months,  he  1 
able — due  to  the  courtesy  of  the  employer — to  1  ... 
profession  in  the  shipyards,  shops,  or  drawing  othoe. 

There  is  at  the  moment  a  general  tendency  on  all  side 
to  what  may  be  tcrme^l  a  second  revival  of   leamingfl 
and  it  is  hoped  the  present  movement  may  break  through  I 
that  conservatism  by  which  progress — -at  lea5t  in  lech*  J 
nical  matters — has  been  so  long  retarded. 


COMING    EVENTS-MAY. 


2lld.— Society  of  Engineers  meet  at  7.30 p,m,    Cant^vr 

lA'cture  at  the  Society  of  Arts. 
^h.     The  Iron  and   Steel    Institute  -   Annual   Meeting*. 

—Civil   and   Mechanical  Engineers  :    Society  meet  at 

Ctlxton  Hall  at  H  p  m. 
6th   -I he  Iron  and  Steel  ln?ititute  :  Annual  Meeting, 
7th.     Rinnin>;ham  Association  of  Mechanical  Engineers. 
9tbi  -Institution  of   Mechanical  Engineers:  Graduates' 

meeting  at  7.30  p.m.     Cantor  Lecture^  Society  of  Arts. 
nth*  -Birmingham  Local  Section  Institution  Electrical 

t^ngincer** :  Visit  the  Univermly  Power  SLilion^  followed 

hv  Annual  (Jcricral  Meeting, 
|2th-     Inslitiition  of  Electrical  Engineers  meet, 
14th.  -Birmingham    Associalioi    of    Mechanical     En- 
mincers  :  Visit  llic  University  Power  Station. 
16th*— ^•<>'^'>'^'>'*''l  Coast   Institution  of  Engineers  and 

Shipbuilders  t  Graduates*  Section  meets  at  Newcastle^ 


18th —North -East   Coast   Institution  of  Engineers  auti| 

Shipbuilders  meet. 
19th.— Institution  of  Mining  and  MelaJIurgy,  S  p.m. 

20th' — City  of  London  College  Science  Society  :  Annua^ 

Meeting  at  7.30  p.m. 
22nd.— The  International  Marine  Association:  Fourl 

Congres.s  opcnsi  in  Lisl^on. 
24th>     Birmingham  University  Engineering  Society. 
26th.— The    I^tdb   Association   of    Engineers  meet  alj 

7.30  p,m. — Institution  of  Electrical  Engineers  :  Annu 

General  Meeting. 
27tb.— The  Midland  Counties  Institution  of  Engineers: 

'*  Federaled  "  Meeting. 
28th,— The  International  Marine   Association:   Fourth. 

Congress  closes  in  Lisbon. 


BOOKS    OF    THE  HONTH, 


"A  MANUAL  OF  CIVIL  ENGIKEERING* 
By    William     John    Macqvjorn     Ratikine,    C.E.      With 

Tiumeruus  diagrams.     Charles  Gnmn  and  Cu.,  LuL 

1 6s. 
Proft^sor  Rankine's  i  n  dispell  sab]  t«  manual  has  now 
reached  its  twenty-second  edition,  which  has  been 
thoroughly  revised  by  Mr:  W.  J.  Millar.  CE.,  and  has 
received  a  number  of  additions.  It  is  almost  un- 
necessary to  remind  engineers  that,  like  ancieni  Gaul, 
it  is  divided  into  three  parts,  the  first  dealing  with 
engineering  geodesy,  or  field-work  ;  the  second  with 
materials  and  structures  ;  and  the  third  getting  J  >rth 
under  the  heading  of  combined  structures,  the  principles 
according  to  which  the  structures  described  in  the 
second  part  are  combined  into  extensive  works  of 
engineering,  such  as  roads,  railways,  river  improve* 
oients,  water- works,  canals,  sea  defences,  hariKiurH. 
etc.  In  its  latest  form  the  volume  has  820  pages  and 
at>out  300  figures. 


**  PRACTICAL  SHIPBUILDING/* 

A  Treatise  on  the  Strut  tural  Design  and  Building 
of  Modem  Steel  Vessels,  the  Work  of  Construction, 
from  the  Making  of  the  Raw  Material  to  the 
Equipped  Vessel,  including  Subsequent  T'p'keep 
and  Repairs.  By  A.  Campbell  Holms,  In  two 
volumes.  Longmans,  Green  and  Co.  4KS.  net, 
Mr,  Holms  has  done  an  important  service  by  pre- 
senting a  complete  view  ol  practical  shipbuilding 
in  such  a  manner  that  it  is  equally  valuable  lor  sys- 
tematic study  or  casual  reference.  While  carefully 
avoiding  al^struse  problems,  he  describes  succinctly 
the  fundamental  theories  covering  structural  design, 
and  here  it  may  be  said  that  in  conjunction  with  the 
plates  which  are  issued  in  a  separate  volume,  the 
subject  matter  throughout  the  work  can  be  understoo<l 
by  any  intcUigenl  reader.  The  author  then  discusses  the 
various  stresses  to  which  the  hull  is  exf»osed,  their 
straining  tendency,  and  the  different  structural  designs 
by  which  the  necessary  strength  to  resist  them  may 
be  secured.  Each  important  part  of  the  hull  is  then 
considered  from  three  points  of  view.  viz..  its  purpose 
in  the  structure  and  the  particular  stresses  and  straining 
effects  to  which  it  is  liable  ;  the  various  formations 
adopted  in  its  design,  with  the  rules  governing  them 
as  regards  scantlings  and  strength  ;  and  a  description 
of  the  actual  work  of  making  it  in  the  shipyard  anil 
titting  it  in  the  ship.  Attention  has  been  given  to 
almost  every  point  that  is  likely  to  arise  in  modem 
practice,  valuable  chapters  being  included  on  corrosion, 
launching,  etc..  and  on  the  work  of  the  drawing  office. 


*THE  "SHIPPING  WORLD*  YEAR-BOOK, 

A  Desk  Manual  in  Trade.  Commerce,  atid  Navigaticm. 
Edited    by    Evan    Rowland    Jones.      1904.     Pub- 
lished  at    the    'Shipping  World*'  Office.      5s.  in 
United   Kingdom  ;   6s.  in  foreign  countries. 
Our  old  friend  the  "  'Shipping  World  *  Year  Book" — 
edited  by  Mr.  Evan  Rowland  Jones — makes  its  appear- 
ance this  year  with  a  new  map  specially  prepared  bv 
Mr.  J.  G,  Bartholomew,  F.R,G.S..  showing  the  Routes 
of  Steamers  and  Railways  throughout  the  World,  with 
the  East  Bound  and  West  Bound  "  Lanes  "  across  the 
Atlantic,  and   the   Products.    Ports.   Coahng  Stations. 
Coalfields,    etc..    oi    all   Countries  and  Colonies.     The 
inset  maps  show  many  ot  the  great  shipping  centres 
and  waterways  of  the  w^orld. 


The  additions  made  in  the  present  edition  of  the 
"  Year  Book "  embrace :  The  New  Tariffs  of  the 
South  African  Customs  Union,  Australia.  China.  Japan; 
Turkey,  the  Phihppine^.  Venezuela, and  other  countries, 
the  separation  of  foreign  Tariffs  formerly  embraced  in 
the  composite  section  ;  and  the  correction  of  all ;  the 
new  Admiralty  Regidations  for  the  training  of  Naval 
Officers ;  a  list  of  the  Customs  Boarding  Stations ; 
New  Board  of  Trade  Rules  governing  Shelter-decked 
Steamers,  Deck  Cargoes.  Certificates  of  Discharge  and 
Character.  Naturalisation,  etc;  Customs  regulations 
governing  the  Export  (Coal)  Duty  Act,  1901,  and  ,1 
rable  giving  the  Steam  Tonnage  of  all  nations  of 
twelve  knots  and  upwards.  In  this  eighteenth  edition 
are  also  Included :  the  Amendment  Act  of  August 
6th,  1900.  giving  the  reciprocal  obHgations  of  dock, 
cinal,  and  harbour  authorities  on  the  one  hand  and 
sliipowncrs  on  the  other ;  the  International  Code  of 
Signals  (illustrated) ;  returns  for  the  year  endetl 
December  ^ist,  1903,  of  Vessels  built  and  building  ior 
the  World's  Navies,  of  the  output  of  British,  Colonial, 
and  Foreign  merchantmen,  01  the  World's  Tonnage 
engage*!  in  the  Foreign  and  Coasting  Trades,  and  of 
our  Imports  and  Exports  ;  and  the  addition  of  every 
known  port  not  hitherto  included  in  tlie  Port  Dirfc- 
tones;  together  with  the  Board  of  Trade  Regulations 
governing  the  loading  of  turret-deck  vessels,  and  for 
Preventing  Collisions  at  Sea  ;  the  new  Departmental 
Orders  governing  the  Surrender  of  Deserters  Abroad, 
the  Carriage  of  Grain  Act,  and  all  other  important 
Regulations  affecting  Shipping,  now  operative.  All  tht- 
regular  features  have  been  brought  up  to  date,  and  the 
pubUcalion  well  maintains  its  reputation  as  a  care- 
lullv  e<lited  and  efficient  reference  work. 


"CYANIDING  GOLD  AND  SILVER  ORES." 

.\  Practical  Treatise  on  the  Cyanide  Process  ;    embrac- 
ing Technical  and  Commercial  Investigations,  thr 
Chemistry    in    Theory    and    Practice,  Methods  of 
working  and  the  Costs,  Design  and  Construction  of 
the  Plant    and   the  Costs,     By  H.  Forbes  Juhan 
and  Edgar  Smart.  A.MJnst.C.E.     Charles  Griffin 
and  Co,,  Ltd,     Jis.  net. 
This  very  complete  work  brings  together  in  a  singh- 
volume  a  mass  of  data  which  should  be  invaluable  to 
the    engineer.     The    authors    have    chiefly    concerned 
themselves  with  the  principles  involved  in  working  th*' 
process  and  in  the  construction  of  plants.     In  cyanide 
practice  the  importance  of  a  thorough  knowledge  of 
theoretical  principles  is  too  obvious  to  need  emphasi**, 
and  that  these  are  clearly  explained  will  be  understood 
l»v  the  readers  oi  Page*s  Magazine  who  are  alreadv 
familiar  v\ith  Mr.  Smart's  lucid  and  informing  <tA  i» 
The  work  is  of  an  essentially  practical  type,  in  '. 
much  attention  has  been  given  to  the  important  qut 
of  costs.     The  formula*  and  rules  are.  for  the  most  part, 
tleduced    from    practice.      Constants   are    used    which 
may  be  adjusted  to  meet  abnormal  conditions,  and  thus 
the  formulae  can  be  universally  applied.    Copious  tables 
are  given,  as  the  best  means  of  simphfying  calculations 
and     of    expressing    results    for    practical    men.     The 
working  drawings  also  have  been  largely  used  in  actual 
practice.     The    forty-four   chapters   comprised    in    the 
work   are   illustrated   by    191    figures,   including   some 
thirty-five  folding  plates.     The  authors  are  to  be  con- 
gratulated upon  the  production  of  what  should  prove 
to  lie  a  standard  work. 


(ITT) 


Page's   Magazine. 
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*•  MODERN  ELECTRIC  PRACTICE/^ 

by  Maymi*  Maclean,  MA..  HSc.     \'ob.   I.  and 
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and     Storing    of     Electric     Currents;       (2}    Electhc 

Lighiinit;  and  Electric  Power  Distribution;   (5)  Eleciric 

Inimways  ;    (4)  Boilers  and    Prime  Movers  -     (5)  Mis- 

iieoua  Apphcations  of  Electricity.     In  V'olntne  L 

r    Section    i — the   Measuring.    Generating,   Trans* 

!  i)K.    and    Storing   of    Electric   Currents — will    be 

I    the   followiuK   contributions:     (i)  Electric  and 

.  ,^1'  tic  Measurements,  by  Alfred  Hay.  D.Sc.  M,LE.E. 

\2}  Alternating'Current     Measurements,     by     E.     W. 

Marchant,    D.Sc.    M.I.E.E,  ;     (3)  Continuous-Current 

Generators,   by  W,   C  Mountain  and  J.   Leggat  ;    {4) 

Alternating'Current  Gererators,  by  E.  J.  Berg  ;    ami 

(5)  The   Continuoiji»*Current    Motor,    by   A,    T,    Snell. 

CEo  A.MJnsl.CE.,  MJ.E.E. 

VoL  II.  has  the  completion  of  Section  t.as  follows: — 
(6)  Allernating-CuTrent  Motor*,  by  M.  B.  Field. 
M.LH.E..  A.MJnst.C.E..  and  G.  G.  Braid.  A^M.Inst.C.E. 
(7)  Static  Transformers  and  Rotary  Converters,  bv 
A,  F.  Berry  ;  and  (8)  Eleciric  Storage  Batteri^  by 
J,  T.  Nihleit,  M.LE.E.  In  this  volume  the  sex:tioti  of 
Electric  Lighting  and  Power  Distribution  Is  commenced. 
Mr,  W.  E.  Warrilow  being  responsible  for  (!)  Switches 
and  Switch-Gear,  and  Mr.  J,  C.  A,  Ward.  A.M.LE.E 
lor  {2}  Eleciric  Mains. 

•WHO'S    WHO.     1904.* 

A.  and  C.  Black,  ;s.  6d.  net. 

H  size  be  a  criterion  of  success,   '*  Who*s  Wlio  fyr 
igo4*'    has    made    a    marked    advance.     The    ' 
which  formed   the  tirst  part  of   this  vade  mec 
I dent ificat ion  have  been  ousted  from  the  j' 
this  year,  and  form  a  separate  work,  which  h. 
the  name  of  the  "  Who's  Who  Year-Book.         i>.  nvi 
Despite   this  excision,    *'  Who's  Who  "  seems    to   lose 
nothmj^  in  bulk,  and  it  certainly  does  not  lose  m  in- 
terest.      We    have    on    many    occasions    put    **  Wbiys 
Who  "  to  the  practical  test,  and  have  often  atlmirvd 
the  way  in  which  the  editor  carries  out  his  ver>'  dif&«^iill 
task.     "  Who's    Who  ?  **    is    not    an    easy    qae?rrc*n 
to  grapple  with,  but  the  volume  tiiidcT  Cai:  n 

answers  it  in  nine  cases  out  of  ten  u-ilh  ac.  - 

efficiency. 

From' the  same  publishers  we  bave  also  received  a 
copy  ol  '*  The  Englishwoman's  Year-Book  ior  I9Q4<** 
which  well  maintains  its  standard  of  aseiuloess^  aa4 
has,  among  other  features,  a  quantity  of  LniormAtiiia 
on  technical  education,  scholarships,  efr 
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LOCK  WOODS  BUJLDEES.  ABCHITECTS,  COll- 
TEACTORS,  AND  ENGlliEEES  liUCI 
BOOK    FOR    1904, 

A  Comprehensive  Handixiok  of  thie  Utrst  phtx^  m 
every  kind  of  material  and  labourin  tra«lescina«Kied 
with  building,  including  many  o^^fiil  laeMmmmm^ 
and  tables,  uith  a  sijpplemeiit  coBtattaa^  ti^ 
London  Building  Acts,  1894  and  iMgti 
enactments  relating  to  buildings  %m.  the 
with  the  Bvdaws  and  other  RegnlalicMB  ■■«  im 
force.  Notes  of  all  important  iledMas  m  ttt 
Superior  Courts,  and  an  index  to  tbr  met*  wmd 
regulations.  Edited  by  Francis  T.  W.  Ifikii 
Crosby.  Lock  wood  and  Soo-  4^ 
In  the  1904  edition,  special  atlentioa  b^ 

to  the  distinctive  features  of 

as  sanitar}'  appliances  In  tbar  latest 

methods  of  ventilation,  li^htiiig.  etc 

new  forms  of  materials.     Tbit  work 

brought  up  to  date  aaid  weQ 

as  an  t^ce  auxiliary  ol  the  larst  dasa. 
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March, 

22nd*— UiiinLh  oi  the  t\v'in*scrcw  steamer  ^1/ /rim. — 
At  h  meeting  uf  Leeds  citizens  it  is  announced  that 
£59,93^  has  been  subscribed  towards  the  ^"  100,000  which 
must  be  raised  before  the  projected  university  obtains 
the  sanction  of  the  Priv^-  Council. 

2Srd.— Opening  of  the  spring  meeting  ot  the  Institution 
iif  Naval  Architects  at  the  Society  of  Arts.  It  is  reported 
that  there  will  be  an  increase  of  over  jt-^MX),ooo  in  the 
New  Zealand  Revenue, 

24th.— The  Cunard  Company  decide  to  adopt  turbine 
engines  in  the  new  fast  steamships  which  are  to  be  built 
under  their  agreement  with  the  Government, 

25th.— The  Institution  of  Naval  Architects  conclude 
their  spring  meeting. 

26th. — Ihe  G.PO.  announce  the  extension  of  tele- 
phonic communication  between  a  number  ot  provincial 
towns  in  England  and  Fr.mce.— A  Hyde  Park  demon- 
stration protests  against  the  importation  of  indentured 
Chinese  labour  inttj  tJie  Transvaal. 

28th. — The  Lord  Mayor  formally  open*^  the  widened 
footways  of  London  Bridge.— An  initial  journey  of 
inspection  made  over  the  Loudon  United  Tramways 
company's  new  line  from  So  tit  hall  to  Uxbridgc. 

29th.- Opening  of  the  Transvaal  Technical  Institute— 
the  nucleus  01  the  future  university  at  Johannesburg.— The 
Xorth-Easterij  Railway  Company  open  electric  train 
service  on  their  Newcastle  surburban  lines. 

30th.— Launch  at  Hebburn-on-Tyne  of  the  Tnrbtnia— 
the  first  turbine  passenger  steamer  for  service  on  the 
Canadian  lakes. 

31st.— Our  total  revenue  receipts  for  the  year  ending 
today  are  £ I5r,2i249«>.-The  Goldsmiths"  Company 
make  a  subvention  of  j^LOOO  !o  the  Koyal  Society  to 
constitute  a  radium  research  fund.— Launch  of  the  twin- 
bcrew  steamer  Dimtnce  Cm^Ui  at  Queen's  Island.— The 
new  Itghihouse  at  Dungeness  is  brought  into  use. 

AprlL 

1st. — The  South  Australian  revenue  return  for  the  past 
Dine  months  amounts  to  £'1*785,850. 

2nd. — A  meeting  of  the  Northumberland  Coal  Con- 
ciliation Board  agrees  upon  a  reduction  of  2^  per  cent,  off 
the  miners'  wages, 

5th.— It  is  announced  that  LieuL-Colonel  R.  E.  B. 
C-rotnpton,  C.B.,  has  been  granted  the  honorary  rank  of 
major  on  relinL|uishing  his  temporary  commission  for 
service  in  South  Africa. — Death  of  Mr,  J.  S.  Forbes,  the 
chairman  and  director  of  the  London,  Chatham  and 
Dover  Railw^ay. 


0th.— I^«rJ  Kelvin  is  elected  Chancellor  of  the  Glasgow 
rniversily, 

7th.— The  trustees  of  the  Swansea  Harbour  accept  the 
tender  of  Messrs.  Topham^  Jones  and  Railton,  West- 
minster, for  the  construction  of  new  dot'ks. 

8th. — The  document  embodying  the  Anglo-French 
Agreement  is  signed  at  the  Foreign  Office  by  rcprc* 
sentatives  of  the  two  Governments. 

fith. — The  New  Zealand  Annual  Congress  of  Trade 
Council  delegates  resolve  to  urge  the  Government  to 
establish  ironworks  and  shipbuilding  yards,  and  to 
nal'onalisc  the  marine,  coastal,  and  inter-colon  lal 
services, 

10th.— Death  of  Colonel  John  Stevenson* 

llth.'^ A  representative  conference  of  miners  of  the 
Tnited  Kingdom  meet  under  the  presidency  of  Mr, 
Enoch  Edwards  to  appoint  a  deputation  to  the  Chancellor 
of  the  Exchei]uer  with  a  view  to  the  abolition  of  the  coal 
tax. 

12th.— Issue  of  a  Parliamentary  paper  containing  the 
text  of  the  Agreement  between  Great  Britain  and  Francc. 
— Publication  of  Lord  Cromer's  annual  report  on  the 
condition  of  Egypt  and  the  Soudan« — The  Chancellor  of 
the  Exchequer  receives  a  deputation  of  coal-owncrs» 
exporters,  miners,  etc^  who  urge  the  repeal  of  the  export 
duty  on  coal. — Telephone  service  opens  between  pro* 
vincial  towns  in  England  and  France. 

i4th,— Counsel  on  behalf  of  the  City  Corporation 
formally  intimates  the  withdrawal  of  the  Bill  for  the 
reconstruction  of  Southwark  Bridge. 

15th,— A  Parliamentary  committee  rejects  the  East 
London  and  Lower  Thames  Electric  Power  HilL 

18th.— Submarine  At,  which  was  sunk  by  collision  a 
month  ago,  is  successfully  raised  and  docked— The 
7*i/w<r.s  Johannesburg  correspondent  deprecates  further 
delay  in  putting  the  Labour  Ordinance  into  effect  as 
being  prejudicial  to  the  mining  industry  and  probably 
caus.ing  difficulties  in  the  Chinese  recruiting  districts. 

19th.— Death  of  Sir  Clement  Le  Neve  Foster,— Launch 
at  Barrow  of  the  Stntiml^  the  first  war  vessel  of  the  new 
Sioni  class.— Launch  of  a  steamer  for  direct  West  Indian 
service  at  Govan.— A  destructive  fire  breaks  out  at 
Toronto. 

20th. — Sir  W.  White  and  others  interested  in  the  pro- 
duction of  steel  visit  Hadfield's  Steel  Foundry,  Sheltield. 
— The  Toronto  fire  is  subdued— property  destroyed 
covered  an  area  of  3o,ooi>  acres ;  the  total  toss  is  esti- 
mated at  ;4'2, 000,000. 
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NEW  CATALOGUES    AND  TRADE  PUBLICATIONS. 


Simplex  St«e!  Ccmduit  Corapanyt  Ltd.*  send  an  embossed 
trade  mark  show  c;ird.  J I  is  a  buld  and  striking  design 
suitat^le  lr>r  hanging  on  the  wall, 

Alfred  Dodmafi  and  Co-,  Ltd.,  forward  a  picture  post- 
card, !>lunvin>;  u  consignment  of  tlieir  Cornish  boilers 
leaving  for  South  Africa,  January  6th,  igo4. 

Allgemeine  Elcfctncitats  -  GescUschalt  und  Union- 
KlcUlriviLitH-GescUschaft* — An  tnteivsTin^  p^imphlet  on 
i"  tec  trie  locomotives,  la  which  tull  advantage  is 
taken  of    the   l>esl    halt-tone   work. 

Walker  Bror.^  Ltd.,  Victoria  Iron  Works,  Walsall, 
are  issuing  a  series  of  large  postcards  with 
details  of  their  speciahties.  The  one  before  us 
gives  a  complete  list  uf  rolled  steel  joists. 

The  Lahmevef  Electrical  Company^  Ltd.— Li!*l  No,  ii  B 
give^  lull  ttetails  of  their  conlrollers  and  other 
apparatus  employed  for  electrically-driven  cranes^ 
hoists,  lilts,  and  other  variable  speetl  machines. 

The  British  Thomson-Houston  Companyr  Ltd.  -I'anv 
phlets  Xos,  it»5  and  io()  deal  respectively  with  open  arc 
l.imps  and  clectn**majjnetic  track  brakes,  and  arc 
perforated  ready  fur  tiling  un  the  firm's  cumulative 
catalogue, 

Bath  Electric  ManufActuritig  Company ^  Ltd.,  forward 
Pamphlet  No.  15,  cte-icri^'tive  nt  their  **  Kramos " 
Resistance  Fiece,  which  is  described  as  an  electro- 
ceramic  product,  quite  original  in  its  composition, 
striicture  and  methods  of  production. 

The  Anglo-American  Machine  Tool  Company,  Ltd* — 
From  this  hrm  we  have  received  an  engineer's  sketch- 
iiig'pad  lor  Tuaking  drawings  to  scale.  The  price  is 
stated  at  6d.  net,  but  as  the  specialities  of  the  hrm  are 
largely  in  evidence,  we  presume  that  this  is  nominal 
only.    It  is  neatly  produced  and  should  find  a  wide  use. 

The  Metallic  Paint  Company,  Ltd«i  of  Cardiff,  send  us 
a  sample  of  their  Moreton's  E.G.  solution — a  metallic 
paint  lor  coating  iron  and  wood w* irk,  also  cylinder 
tops  and  engine-room  fittings,  etc.  It  is  claimed  for 
this  paint  that  it  is  unaffected  by  heat  (up  to  400 
deg.  F.l,  s;iJl  water  spray,  atmospheric  or  climatic 
conditions.    The  tint  is  a  bright  silver. 

S.  Howes  and  Co.  (L.  E.  Barbcau,  President).— Tie 
list  of  wheat  and  sceil  cleaning  apparatus,  issued 
January,  1904,  supersedes  all  previous  issues.  We 
are  reminded  that  catalogue:^  are  furnished  in 
French,  Spanish,  German,  Italian  or  English,  upon 
application,  lor  agricultural,  bakers',  barley,  black- 
smiths', canning,  coffee,  confectionery,  com  (maize) 
milling,  cotton,  dour  mill,  malt,  oatmeal,  rice,  seed, 
and  wheat  cleaning  machinery,  rams,  pumps  and 
turbines. 

W  H.  Witkox  and  Co.,  Ltd.  -The  latest  booklet 
published  by  this  tirm  illustrates  various  motor  engm- 
ccrs*  specialities  exhibited  at  the  recent  Automobile 
Exhibition  at  the  Crystal  Palace.  It  is  of  special 
iatercst  to  motor-car  manulacturers  and  included  detaiU 
i"»f  lubricating  oils.  Ncmi-rotary  wiUer-circulating  pumps, 
Pcnbcrthy  patent  automobile  injectors,  X-L  water 
misers,  patent  w(rc-bound  ho»e,  '*  Richardson  '  twiler 
f«cd  pump,  Uibrkators.  oil  cans,  lilting  jacks,  belting. 
*piinm;r»,  pliciu,  tool  kits  and  tools  of  every  description. 


Graham,  Morton  and  Cou— From  this  firm  we  have 
received  an  attractively-printed  souvenir  of  the  visit  of 
inspection  paid  to  the  new  engineering  works  which 
have  been  de«!cnbed  in  Page's  Macazlve.  H.R.H, 
the  Prince  ijf  Wales  recently  accepted  a  copy  ot 
the  souvenir  and  at  llie  same  time  congratulated  Mr. 
Maurice  Graham,  the  managing  director,  on  the  great 
rapidity  with  which  the  undertaking  was  carried 
out.  This  firm  seems  to  be  one  of  the  tirst  to 
follow  the  dictum  of  His  Royal  Highness,  given  on 
September  5th,  1901.  that  the  old"  counti'y  must 
wake  up.  The  souvenir  before  us  presents  a  capital 
object  lesson  in  eliicient  or.^anisation. 

Fleming,  Birkby  and  Goodall,  Ltd- — Tbe  new  catalogue 
of  this  hrins  specialities  is  divided  as  follows  : 
Leather  beltings  ;  textile  beltings  ;  belt  fastenei*s  and 
stretchers  ;  picking  bands,  pickers,  hydraulic  leathei-5, 
leather  and  canvas  hose  ;  India  rubber  goods,  hard 
fibre,  gutta  percha,  ebonite,  steam  packings,  etc*  ; 
Gilbert  wood  pulleys,  wrought  iron  pulley*,  metallic 
tubing,  and  sundries  ;  card  clothing,  silk  combs,  etc. 
Secljun  H  is  devoted  to  useful  hints  on  leather  belting, 
rules,  mechanical  data,  and  other  special  and  general 
information  on  commercial  matters.  Everything  h.u> 
obviously  been  done  to  make  the  catalogue  complete, 
and  its  arrangement  leaves  nothing  to  be  desired. 

The  British  Westinghouse  Electric  and  Mantifacturine 
Company,  Ltd.— Special  Publication  Ko.  7,002  ^Secona  * 
Edition),  is  an  interesting  account  of  the  Washington, 
IJaltimore  and  Annapolis  Single  Phase  Railway,  by 
Mr.  B.  G.  Lamme,  being  a  paper  presented  at  the 
i68th  meeting  of  the  American  Institute  of  Electrical 
FJngioeers,  Xew  York,  September  26th,  igo:?.  Special 
Publication,  No.  7,004  {Second  Edition),  is  Mr.  N.  W- 
Storer's  description  of  the  operation  of  variable  speed 
D.C,  motors  on  the  three- wire  system.  Another  ptib- 
Itcation  received  frpm  this  company  is  a  reprint  01  the 
Report  of  the  Board  appointed  to  inquire  into  th^ 
efficieiicy  of  turbine  engines  ;  it  is  reprinted  from  the 
"Journal  of  the  American  Society  of  Naval  Engineers.** 

Horsfall  Destructor  Company,  Lid- — List  No.  1  of  Hors- 
fall  Destructors  has  a  collection  of  instructive  illustra- 
tions showing  the  numerous  plants  erected  by  the 
company  at  home  and  abr*iad,  from  Accringi'^n  to 
Zurich.  Page  85  brings  us  to  the  Horsfall  Destructor 
on  the  BullerdeJch,  at  Hamburg— the  largest  destructor 
in  the  world..  This  was  erected  in  it!l<)5,and  has  thirty* 
SIX  cells  of  the  Horsfall  standard  back-to-back  top-feed 
type.  At  the  end  of  the  catalogue  will  be  found  details 
of  the  Horsfall  patent  hospital  destructor,  portable 
destructor,  centrifugal  dustcatchcr,  furnace  for  recover- 
ing solder,  clinker  railway,  clinker  crushing  mills, 
and  mortar  mills,  all  being  specialities  of  the  company- 
List  No.  2  comprises  reports  and  certiticatcs. 

CromptoQ  and  Co.,  Ltd.— From  this  6rm  we  ha\x 
received  a  copy  of  the  second  edition  of  their  PcHentio- 
meter  pamphlet,  a  price  list  of  testing-room  appliances, 
and  a  brief  description  of  their  electrical  pyrometers. 
The  Crompton  pyrometer  is  designed  for  the  continuous 
indication  of  the  temperature  of  tlue  gases,  of  super- 
heated steam,  and  of  similar  parts  of  steam  plants, 
not  exceeding  q$o  deg.  F.  or  500  deg.  C.  It  has 
been  adopted  in  many  of  the  principal  electric 
lighting  and  power  stations  m  England  as  the  standard 
instrument  for  verilpng  apparatus  of  all  kinds,  and  of 
measuring  the  output  of  the  machines  and  station, 
and  has  been  supplied  to  various  important  te^hnicai 
colleges  and  laboratories  as  a  part  of  their  equipmenl. 
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ANIMAL   TRANSPORT. 

The  ore   is  being  brought  in   by  mule  and  donkey  transport  to  the  lixiviation  plant, 
are   also    extensively    used    for    transport    (see    page    4S7),    and    carry    loads    up    to 

ex'ceeding  100  lb. 


LI  amas 
but    not 


THE    WAY    INTO    PERU. 

BY 

F.    J.    SCHAFEK. 

The  author  describes  a  very  important  project  for  opening  up  one  of  the  richest  and  most  fertile 
districts  of  Peru.  He  shows  that  the  one  thing  needful  in  Peru  is  an  extension  of  the  very  limited 
means  of  transport.  The  difTiculties  which  this  mountainous  country  presents  to  the  civil 
engineer  will  be  realised  when  it  is  stated  that  the  Oroya  line  already  existing  from  Lima,  the 
capital,  to  Cerro  de  Pasco,  reaches  an  altitude  of  15,650  ft.  in  a  distance  of  110  miles.  Mr.  Schafer 
proposes  to  avail  himself  of  the  natural  route  which  has  been  cut  out  by  the  Kiver  Santa,  and  also 
of  the  preliminary  work  for  the  new  line  ciirried  out  by  the  late  Mr.  Henry  Meiggs.  The  railway 
already  runs  from  Chimbote  to  Suchiman.  a  distance  of  thirty-two  miles.  Mr,  Schafer's  project 
provides  for  the  extension  of  this  line  to  Huara/,  a  distance  of  160  miles,  opening  up  the  rich 
valley  of  Huaylas  and  eventually  the  enormous  rubber  tracts  which  lie  beyond. — Ed. 


BEFORE  leaving  office  last  July,  President 
Romana,  in  his  message  to  Congress,  said : — 
"  A  concession  has  been  granted  by  my 
Government  for  the  construction  of  a  rail- 
way from  the  Port  of  Chimbote  to  the  town 
of  Recuay. 


This    railway    is    destined  to  develop  the 
immense  wealth  of   Peru's  most   privileged 
legion,  that  is  the  Huaylas  Valley." 
This  news  was  received  with  enthusiasm,  as 

the  construction   of    this   important   line   will 

develop  Peru  enormously. 
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THE     PORT    OF    CHIMBOTK. 

This  almost  land-locked  harbour  is  one  of 
the  best  deep-water  bays  on  the  coast  of  Peru. 
It  is  six  miles  long,  ami  four  miles  wide.  There 
is  not  a  rock  in  the  bay.  H.M.S.  Egcria 
thoroughly  surveyed  the  bay  in  1H97,  and  the 
British  Admiralty  Chart  shows  it  to  be  ex- 
tremely well  j)r()tected  from  the  west  and  the 
prevailing  winds  of  the  south.  The  largest 
vessels  afloat  can  find  safe  anchorage  in  all 
j^ortions  of  the  bay  to  within  500  yards  of  the 
l)eacii. 

Tje  United  States  Government  carried  on 
negotiations  with  the  idea  of  securing  Chimbote 
as  a  coaling  station,  during  President  (iarfield's 
administiation,  and  since  the  construction  of  the 
Panama  Canal  has  been  assured  negotiations 
have  been  re-opened.  Its  central  j)osition  in 
regard  to  the  principal  ])orts  on  the  west  coast 
of  South  America  is  evident  when  we  see  that 
it  is  situated  about  1.^^,00  miles  south  of 
Panama  and  i.fKH)  miles  north  of  \'alparaiso. 
and  about  200  miles  north  of  Callao.  The 
geographical  position  of  Cliimbote  is  about 
10  deg.  south  of  the  equator. 

CHIMBOTE    TOWN     AND     RAILWAY. 

During  the  boom  times.  1872-3.  before  the 
Peruvian-Chilian  war.  Mr.  Henry  Meiggs  under- 
took the  construction  of  a  railway  for  the 
Peruvian  (iovernment  fnmi  Chimbote  to 
Huaraz.  the  ca})ital  of  Peru's  richest  province, 
Ancachs. 

It  was  found  that  this  route  was  the  only  one 
in  Peru  by  which  the  im|)ortant  mountain 
towns  of  Caraz.  Yungay,  and  Huaraz  could  be 
reached  by  a  railway  of  reasonable  grades,  and 
by  which  the  summit  of  the  Andes  could  be 
leached  without  repeating  the  expensive  zig- 
zag Oroya  or  Central  Railroad  which  in  no 
miles  climbs  to  an  altitude  of  15,^50  ft.,  or 
about  thret  miles. 

Mr.  Meiggs  planned  and  laid  out  a  town  site 
on  American  ideas,  and  constructed  about  80 
miles  of  the  j)roposed  line.  ])laced  four  bridges, 
com[)leted  seven  tunnels,  ranging  from  150  ft. 
to  boo  ft.  long,  and  laid  the  metals  over  a  dis- 
tance of  ho  miles. 

Then  the  Chilian  war  broke  out.  The  Chilians 
took  possession  of  Chimbote.  removed  loco- 
motives, bridge*^,  and  enormous  quantities  of 
supplies,  and  tools  to  Chili,  including  the 
entire  outfit  of  the  railway  repair  shoi)s.  which 
were  at  the  time  the  best  e(|ui])ped  on  the  west 
coast  of  South  America. 

This  disastrous  war  left  Peru  in  a  position 
absolutely  unable  to  complete  this  im])ortant 
railway,   and  moreover,   the  Ciovernment  was 


Page's  Magazine. 


IkVMWAY    I. KADI  Nil   TO   THK   COLD   MINKS  OF  THE    M  AGATE   GOLD   MIXING  COMPANY. 

I  In. ^o  ininc^  aic   situati'd  about  nv'CX)  ft.   above  sea-level,  and   are   seventy   miles   distant  from 

^'liimbi'k'.      11k-  i»ic  is  convcvcd  to  the  top  of  an  aerial  ropewav.  by  which  it  is  transjHjrted  lo 

the  mill  on  the  Kiver  Santa  7,000  ft.  below' 


iiMAril  ti»  maki'  ii'inw  with  its  toriMj^M)  nvditors 
I\v  lu  III  ling  i>\iM  li»  tlu*  prrsrut  IVruvian 
l\»rpoiatii>ii  all  its  railways,  guano  deposits, 
anil  otluM"  valuaMo  ronrts-iions. 

nuiing  thr  lilliTU  mmis  thai  tht'  IVruvian 
Toi  pDialion  h.is  lu-m  in  possession  nothing  has 
luvn  douc  u'i;aiiling  the  prolongation  of  the 
riiunboie  l\ailwa\-,  antl  the  rights  ot  tlie  Cor- 
poialitMi  to  buiKl  the  line  lapsed. 

The  iioM'innunl  then  arranged  with  the 
author  anil  gave  him  a  iM>neession  to  carry  out 
this  inipiMtant  enterpii>e.  Proprietorship  in 
perpeluitv  i--^  gi\i'M.  and  the  eon<  essionaire  is 
granted  the  u>e  (>!  j.ll  the  material,  load 
iK\\.  bridge-*.  tmirt'U.  i-te..  eonstrucleil  i)y 
MeigL:>i  ;  all  i»l  ihi-^  work  is  estimated,  to  he 
worth  i  300.000.  1  he  matter  is  beii^u  taken 
up  by  an  l^iuli^h  <vmlieate.  and  it  is  to  be  !ioj)ed 
ilia»  11  will  lemain  m  Hritish  haiuU. 

COAL     RCSOURCES. 
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of  40  miles  along  both  banks  of  the  Ri\'er  Sant.: 
to  be  inexhaustible.  It  is  estimated  that  over 
500.000  tons  of  coal  are  consumed  alon?  the 
west  coast  of  South  America  per  year,  and  nearly 
all  this  coal  comes  Irom  Australia  or  England. 
Does  it  not  appear  strange  that,  having  abundani 
supplies  within  03  miles  of  one  of  its  best  jK>r:s. 
Peru  should  be  using  coal  which  has  to  be  carried 
for  a  distance  of  from  7  000  to  io.Cmxi  miles  - 
The  only  explanation  is  that  Peru,  in  con- 
sequence of  the  disastrous  war  with  Chile,  w^s 
unable  to  complete  this  important  work,  .in: 
it  is  only  within  the  past  two  years  that  r.e-v 
investments  have  been  made.  Thereiore  :h:s 
rich  country  has  lain  dormant  for  all  :r.rs- 
vears. 

COPPER. 

Certain  it  is  that  Peru  otters  a  virgiiL  r.il-i  : .: 

enterprise  and  capital,  its  natural  res^r-ur . -:- 
being  enormous.  The  Americans  are  r-ei-.r.r.ir..: 
to  lind  this  out.  They  have  already  s<r:ur-, 
t  he  famous  C  er r o  de  Pa  sc o  c o ppe r  n:  :n  es .  w  h  :  i 
hav«:  been  worked  for  2*^}  years  :or  silv-y  ^r..-. 
which  some  of  the  best -known  English  ,in.' 
American  mining  ensiineers  tstimate  :j  c.-nTi-r. 
o\'er  j5.o00.ooc>  tons  i.n  copjvr  cr-..  cirr'-.n.: 
10  J  er  cent,  copper,  besides  considerarlr  s:'-.  f 


METHODS   oy   TRANSPORT,   OLD   AND   NEW. 

The  top  view  shows  Brid^tr  No.  4  over  the  River  Santa,  on  the  lower  portion  of  Ihe  line  already  graded. 
The  other  view  shows  a  group  of  llamas  used  for  transporU 
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values.  This  enterprising  American  company, 
which  is  called  the  Haggin-Vanderbildt 
syndicate,  paid  ;f700,ooo  in  cash  for  the  mines. 
Having  just  completed  80  miles  of  standard 
gauge  railway  to  conne  t  these  mines  with  the 
main  or  central  railway  of  Peru,  they  are  erecting 
a  plant  to  smelt  1,000  tons  of  ore  per  day, 
and  already  nearly  ;f 2, 000, 000  in  cash  have 
been  actually  expended.  The  enterprise  in- 
volved will  be  more  readily  understood  when  it  is 
stated  that  these  mines  are  situated  at  an 
altitude  of  over  14,000  ft.  above  sea  level, 
and  that  the  central  railway  of  Peru  reaches 
a  height  of  15,600  ft.  within  no  miles  from  the 
coast. 

THE     PERUVIAN     PEOPLE. 

The  Peruvian  individual  business  man  is  always 
well  educated  ;  he  generally  speaks  English 
and  French,  in  addition  to  his  own  language, 
and  during  the  writer's  residence  of  upwards 
of  ten  years  among  the  people  of  Peru,  he  has 
found  them  to  be  gentlemanly  and  upright 
men,  who  may  be  relied  upon  to  meet  their 
obligations.  By  comparison  with  the  North 
American  and  Mexican  it  can  be  safely  said 
that  they  are  in  every  way,  whether  as  a 
Government  or  as  a  ]ieople,  equal  and 
probably  better  people  to  do  business  with. 

THE    CLIMATE    OF     PERU. 

The  climate  varies  with  the  altitude.  On 
the  coast  and  at  Chimbote  it  is  hot  and 
very  dry,  being  situated  in  the  rainless 
zone,  and  this  is  one  of  the  reasons  why 
such  enormous  crops  are  obtained  from 
sugar-cane,  cotton,  and  rice.  Green  and  ripe 
cane  is  seen  in  the  same  field,  the  Indians 
cutting  ripe  yellow  cane  for  the  mills  at  one  end 
and  the  new  young  green  cane  growing  at  the 
other  end  of  the  field.  The  sugar  haciendas 
around  Chimbote  are  watered  by  ditches  from 
the  Santa  River.  Peruvian  sugar  fetches  from 
IS.  to  IS.  6d.  per  cwt.  more  than  beet  sugar, 
and  3d.  per  cwt.  more  than    the    best    Java. 

The  road  bed  of  the  proposed  Chimbote  Kail- 
way  rises  by  a  gra.dual  ascent  until  at  a  distance 
of  63  miles  one  reaches  the  coal  mines  at  an 
altitude  of  2,400  feet  above  sea  level.  Here 
the  climate  changes,  and  from  November  to 
April  occasional  downpours  of  rain  can  be 
expected,  whilst  the  rest  of  the  year  is  com- 
pletely dry.  Higher  uj)  the  valley,  at  a  dis- 
tance of  100  miles  and  about  5,000  ft.  above 
sea  level,  the  year  is  divided  into  two  distinct 
seasons.  During  the  period  between  May  and 
December  (absolutely  rainless),  the  weather 
resembles  that  of  a  beautiful  English  summer, 
while  between  December  and  May  there  is  rain 


nearly  every  day  after  twelve  o'clock.  The 
temperature  at  from  5,000  ft.  to  7,000  ft. 
above  sea  level  is  nearly  always  about  70  deg.  F. 
At  an  altitude  of  10,000  ft.  one  has  the  most 
delightful  climate  in  the  world,  with  cool, 
bright  sunshine,  and  very  healthy  conditions 
generally,  and  an  average  temperature  of  about 
60  deg. 

The  country  at  this  altitude,  and  in  fact  from 
3.000  ft.  to  12,000  ft.,  is  prolific  in  agricultural 
produce.  From  the  sugar  cane  and  the  cotton 
of  the  coast  one  passes  on  to  the  vineyards, 
orange,  banana,  lemon,  chirimoya,  and  other 
fruit  farms  of  the  valleys,  2.000  ft.  to  6,000  ft. 
above  sea  level,  then  to  the  alfalfa  fields,  peas, 
beans,  sweet  potatoes,  and  yucas,  at  7,000  ft. 
to  10,000  ft.,  thence  to  the  wheat,  barley,  oats, 
and  potatoes  at  from  10,000  ft.  to  12,000  ft., 
then  to  the  natural  grazing  grounds,  the  Sierra 
Pasto,  at  an  altitude  of  from  12,000  ft.  to 
15.000  ft.,  where  huge  flocks  of  sheep,  cattle, 
and  llamas  graze  and  thrive. 

The  writer  sj)ent  three  years  at  the  celebrated 
Patara  Mines,  situated  in  this  beautiful  depart- 
ment of  Ancachs.  The  mine  house  was  at  an 
altitude  of  15,800  ft.  above  sea  level,  with 
enormous  snow-clad  ]:;eaks  towering  on  every 
side,  yet  there  was  no  ])ermanent  snow  ;  the 
perpetual  snow   level  commences   at   16,500  ft. 


A   NATIVE   GIRL   EMPLOYED   AT  THE 
PATARA   MIXES. 


WEIGHING   THE  SILVER  AS  IT   LEAVES  THE   MINES. 

These  mines  are  situated  at  an  altitude  of  15,600  ft.  above  sea-level,  and  are  about  eighty 
miles  from  the  coast.  This  view  is  taken  at  a  point  known  to  the  Indians  as  Rumi  Chaca 
(Stone  Bridge).  The  bags  contain  rich,  selected  ore,  while  the  boxes  are  tilled  with 
silver  sulphide  (about  70  per  cent,  silver)  the  product  of  the  lixiviation  process.  The 
grinding  mill  seen  on  the  right  is  driven  by  a  Pelton  wheel. 


MR.   SCHAFER   (MANAGER)  AND  THE   STAFF  AT  THE   PATARA   MINES. 

On  the  extreme  left  of  the  picture  is  the  mannger  of  the  commissariat  department.  At  his  elbow 
is  the  book-keeper  ;  while  on  the  other  side  of  Mr.  Schafer  are  the  chemist  (Dr.  Hanson),  the  mine 
boss,  and  on  the  extreme  right  Mr.  F.  Scott,  assistant  assayer.  In  the  front  row,  from  left  to  right, 
are  the  assistant  mine  manager,  the  cashier,  the  transport  manager  ;  and,  on  the  right,  Senor  Menesis, 
the  only  engineer  Mr.  Schafer  was  able  to  obtain  as  an  assistant  after  the  plant  was  built. 
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GROUP  OF   NATIVE   SERVANTS. 

Labour  in  Peru  is  very  cheap,  and  consequently  the  above  may  be  taken  to  represent  the 
ordinary  household  retinue  of  a  mine  manager.  In  the  centre  of  the  ^roup  (holding 
frying-pan)  is  the  Chinese  cook.  The  Cholas,  or  Indians,  are  wearing  ponchos,  which  may 
be  described  roughly  as  a  big  blanket  with  a  hole  in  the  centre,  ready  to  be  thrown  over 
the  shoulders.  1  he  author  describes  the  natives  as  a  moral  people.  Though  not  particularly 
clean,  they  are  extremely  intelligent,  and  make  good  servants. 


The  temperature  was  constantly  just  below 
freezing,  yet  in  four  hours  on  a  good  mule  he  wa^: 
able  to  descend  from  snow  and  ice  through 
beautiful  fields  of  alfalfa,  grazing  land,  fruit 
farms  and  vineyards,  to  the  tropical  heat  of 
the  sugar  plantations. 

THE    VALLEY     OF     HUAYLA8. 

The  proposed  Chimbote  Railway,  starting  at 
sea  level  reaches  the  summit  of  the  Cordillera 
of  the  Andes  at  Huaraz,  the  capital  of  the 
province  of  Ancachs.  It  passes  through  the 
sugar  cane  and  cotton  haciendas  of  the  coast, 
then  following  the  sinuous  windings  of  the 
River  Santa,  wh^ch  is  the  largest  in  Peru  that 
flows  into  the  Pacific  Ocean,  it  passes  through 
the  coal  region  at  63  miles  from  the  coast. 

The  following  is  an  analysis  of  the  coals 
which  are  here  found  in  large  beds  of  from  3  ft. 
to  10  ft.  wide,  and  at  less  than  2,400  ft. 
above  sea  level  : — 


Anthracite. 

Bituminous. 

Fixed  carbon 

86-58  per  cent.     . 

6480  per  cent. 

Volatile  matter  .. 

377 

..      2I-00          „ 

Ash 

•       383 

520 

Moisture 

•       40         .. 

«-30 

Sulphur 

0-86 

070        „ 

Some  30  miles  higher  up  the  railway  enters 
the  beautiful  callejon  or  Valley  of  Huaylas,  at 
Mato,  a  small  town  at  the  foot  of  the  Black 
Cordillera.  Here  the  valley  widens  out,  and 
a  more  picturesque  scene  it  would  be  difficult 
to  find  in  any  part  of  the  world.  On  the  right 
bank  the  white  or  snow-capped  Andes  stretch 
as  far  as  the  eye  can  see,  whilst  on  the  left  rise 
the  beautiful  Cordillera  Xegra,  so-called  because 
although  in  parts  quite  as  high  as  the  white 
Andes,  these  mountains  are  not  snow-capped. 
The  slopes  of  both  these  immense  ranges  are 
cultivated  with  wheat,  barley  and  other  pro- 
ducts, whilst  the  valley  itself  is  planted  with 
cane,  fruit  trees,  and  alfalfa.  Through  the 
centre  winds  the  Santa  River,  and  the  picture 
from  a  height  of  10,000  ft.  to  12,000  ft.  is  superb. 
\'arying  in  width  from  one  to  four  miles  and 
continuing  on  a  gradual  up  grade  of  about 
2  percent,  to  Huaraz,  which  is  12,000  ft.  above 
sea  level,  the  valley  is  densely  populated  by  an 
industrious  and  thrifty  people,  who  are  the 
descendants  of  the  Inca  race. 

It  is  estimated  that  the  railway  will  serve  a 
population  of  from  600,000  to  700,000.  The 
chief  towns  are  Caraz,  Yungay,  Carhuaz,  and 


The   Way   Into   Peru, 


493 


has  been  reached  the  descent  on  the  Eastern 
slope  becomes  an  easy  matter,  and  this  leads 
us  to  the  Montana,  to  thousands  upon  thou- 
sands of  acres  of  indiarubber  of  the  finest 
kind,  within  easy  each  of  either  the  proposed 
railway  or  a  navigable  point  on  the  Maranon, 
or  head  waters  of  the  Amazon  River. 

Andrew  Carnegie  is  quoted  as  having  said  : 
*'  If  I  had  to  work  my  way  again  in  the  world, 
I  would  not  go  back  to  the  iron  and  steel  in- 
dustry, but  would  take  up  the  indiarubber 
industry,  in  which  a  man  of  very  little  means 
can  soon  make  a  fortune." 

Once  on  the  eastern  slope  one  is  in  a  country 
well  watered  by  immense  rivers,  there  are  over 
6,000  miles  of  continuous  internal  navigation. 
Professor  Orton  says  of  this  country  :  **  Peru 
has  immense  capabilities.  She  is  the  France  of 
South  America.  All  the  fruits  and  grains  of 
the  earth  find  a  congenial  and  fertile  soil  here, 
with  the  Pacific  on  the  left  and  the  navigable 
»  Amazon  on  the  right,  with  mountains  of  mineral 
wealth  untouched,  with  highland  valleys,  like 
the  over-hanging  gardens  of  Babylon  for  beauty, 
and  with  plains  and  reclaimable  pampas,  which 
might  equal  Egypt  in  fertility,  Peru  is  potentially 
one  of  the  richest  countries  of  the  globe."  No 
other  country  can  furnish  6,000  miles  of  con- 
tinuous internal  navigation  for  large  steamers. 
For  2,000  miles  from  its  mouth,  the  Amazon 
stream  has  no  less  than  seven  fathoms  of  water  and 
not  a  fall  interrupts  navigation  for  2,600  miles. 
What  is  to  become  of  this  great  region  ?  The 
wealth  of  an  empire  is  yearly  lost  in  the  rubber 
forests  alone.  The  soil  can  be  had  for  prac- 
tically nothing,  and  when  one  sees  this  enormous 
over-abundance  of  stagnant  wealth,  one  asks 
oneself  by  what  strange  fatality  half  the  world 
is  covered  with  inhabitants  so  that  there  is 
not  enough  bread  for  all,  whilst  in  the  other 
half  the  population  is  so  small  that  there  are 
not  enough  hands  to  gather  the  harvests. 
►  »iThe  solution  ^^to  this  question  is  the  building 
of' such  railways  as  the  Chimbote-Huaraz  line. 


and  then  we  will  enable  Humbolt's  saying  to 
become  truth,  namely  :  "  Here  in  Peru,  sooner 
or  later,  the  civilisation  of  the  world  will  be 
centred." 

Sefior  Alejandro  Garland,  the  well-known 
political  economist,  in  a  very  able  article  on 
the  Railroads  of  Peru,  ])ubhshed  in  the  Lima 
*'  Comercio,"  March  27th,  1904,  says  : — 

*'  Whenever  Peru's  financial  position  improves 
a  distinct  tendency  is  exhibited  towards  the 
construction  of  railways,  and  among  other 
proposals  the  one  to  construct  a  hue  running 
along  the  coast  has  been  extensively  discussed. 

''For  my  part,  I  am  diametrically  opposed  to 
any  coast  railways  whatever,  and  I  consider 
we  would  be  committing  a  very  grave  error  in 
devoting  the  £200.000  which  the  new  Tobacco 
Tax  will  produce  annually  for  such  a  purpose, 
for  the  following  reasons  : — 

*'The  remarkable  calm  of  the  Pacific  Ocean 
which  washes  our  coast,  and  the  complete 
absence  of  storms,  together  with  the  excellence 
of  the  majority  of  the  j)orts,  make  the 
establishment  of  a  maritime  traffic  on  a  very 
economical  basis  an  easy  matter.  On  the 
other  hand,  it  would  be  difficult  to  exaggerate 
the  manifold  advantages  which  railways  running 
from  west  to  east,  or  from  our  coasts  into  the 
interior  of  Peru  would  afford. 

**  For  example,  what  an  enormous  gain  it 
would  be  to  Peru  if  the  Chimbote  Railway  were 
extended  even  for  only  the  forty  odd  miles 
which  are  still  needed  to  reach  the  important 
carboniferous  region  of  that  valley,  from  which 
excellent  coal  can  be  extracted  and  delivered 
in  one  of  the  most  beautiful  harbours  of  our 
coast  at  a  maximum  cost  of  £1  per  ton  to  the 
consumer. 

"  Such  are  the  enterprises  which  Peru  should 
encourage  in  order  to  insure  her  progress.  It 
is  inadmissible  in  the  present  condition  of  the 
country  to  use  the  funds  at  our  disposal  in 
supplanting  the  existing  maritime  communi- 
cation by  coast  railways." 
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IV. —  riiK    RovAL    Xavai.  Knoinkkkinc,  College,  Keyham. 
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C.     ALKKKI)    SMITH.     B.Sc,   A.M.I. E.E.  (late  K.X.). 


llu'      author      doscriltos       the        course     of      training      which       has 

tlu*     last    liltoi'ii    vcars.    and    which    he  himself    has   passed   through. 

I'lider  thi'  uiNN  iriLjulatioiiN.  Kevliaui  College  will  still  be  used  as   a    traininji    institution    for 


III      thi>     artuK 
bi-eu    in     vojiue     tor 


eni;iueei-  i)Mn«.-i^  thirmi;     the  last    tluee  years  of    their  training.     For  the  excellent  series  of 
illu-.tratiou^  we  are  liiieliy  indebted  to  "  Tlie  Kin.^  and  his  Navy  and  Army." — Ed. 


I  Is  an  a\iniM  with  the  lUitish  public 
tlial  llu-  security  ol  our  coni- 
iiM-iu-  .nid  the  satety  id  our 
I  ni|nie  depend  entirely  upon 
!h«-  etiu  U'ucv  v>l  the  Royal 
N.i^N.  r>ut  what  the  public  do 
not  tuily  apjueciate  is  the  fact, 
pati-nt  to  all  the  technical 
iea«leis  ot  this  journal,  that  the 
rllii  umh  V  i»l  llie  l\o\al  Na\  y  as 
a  !ij;lilMivi  m.ti  hnu-  l■^  \  ei  \  lai  uel\  de]'enileui  upon  tlie 
men  wlu>  iiHitiol.  vo.i\.  and  alone  undersian*!.  the 
lerrdilv  nuri(..»te  .nid  absoibin-l\  intereMtni;  machinery 
iipon  which  di'pends  tin-  s|h'i'»|  oI  the  slnji,  hc-r  man-vu- 
\u\\'^  rowels,  the  lu-allii  ol  the  whole  ol  tlie  orncers 
lud  C1CW.  and  «.'\  en  tin*  \«'r\  n.^hlni!.;  c.jpacity  ot  the 
\  es>cl  in  a«.iu»n.  \lTn<»>t  t\er\  wr.ip*.>n  nl  wartare. 
T'-MU  the  hni^e  tun  el  L;nns  to  theth-.tdly  torpedo,  are  in 
:.ut  !••  stiiiK- extent  dependiiu  uj«»n  the  en;L;ineer  oiticer. 
0\  late,  a  v;teat  deal  li.i>  Ihi  n  written  cncernin.:.; 
V  ;.i^s  rieiudues  between  the  executive  and  the  eii- 
^nneiuu  i'l.mch  m  liu-  ^iiiioi  '^-.^\ue  but  that  is 
-  in:  ;\  .1  uIk  ol  b\L;.»iu  ■!  r.  >.  I'lT  I'W'-  last  t'.Mi  ye.irs 
'.  ix  •^nuiiuts  wii,.  iia\i-  in  ::■.■«:  l\.\iia:n  i.olU'v:e  ha\e 
■i-vti  III.  '.Ill-  lllo>l  paM  juf'tlv  si':.n.;  "oys.  aini  Ua\'-' 
..jteii  foiii-.^^l  ineihSlsps  .\\  ^-Ji.-.i  wit':  t!i«-««e  whom 
•he\  h.i\e  i:t-.i  w.ii  ■;•»  :i'el  i^^aiii  is  ■::idsliipiiiin  -ir 
sii!'  lu  li'o  :i.-:i"  s  iM  t'-A    .;!.:-.r'-"ii.    'I  -t  w.v!"-i!i;'.      At   tin- 


writer's  own  school,  in  Hampshire,  there  were,  each 
year.  entere<l  into  the  Royal  Navy  about  ten  cadets 
to  the  Britauuiii,  and  about  halt  a  dozen  engineer 
students  (now  cadets)  to  the  Key  ham  College,  or,  as 
the  Admiralty  put  it.  "  entered  oii  the  books  of  H.M.S 
I/.'*/.  Devon  port." 

It  may  be  stated  at  the  outset  that  the  training  at 
Key  ham  is  a  strenuous  one.  That  is  •*  the  price  ot 
Adniiraltv  "  that  every<ine  in  the  senior  service  lia;« 
to  jKiy.  trom  Tom  Jones.  A.B..  to  the  Aiimiral  of  the 
Fleet  ;  but  one  sehhun  hears  a  grumble  conceminis 
the  strict  disci phne  maintained.  The  senior  stndents 
are  used  to  it.  and  they  take  good  care  that  the  jnnior 
men  are  well  broken  in  on  arrival.  Entrance  is  efiecteii 
bv  comjx'titive  examination  tanil  here  it  most  be 
uiider'^tood  that  the  writer  is  <lescribing  througfaont 
the  scheme  of  training  which  obtains  until  the  new 
rejiulations  come  into  force  in  iiX>»>».  and  there  are 
usuallv  some  two  hundred  cantlidates  tor  about  forty 
] places'.  The  entrance  examination  is  ot  a  similar 
standard  i<»  the  onlinary  l."niversiiy  Matriculation 
examination.  The  successful  candidates,  are  xvquirft: 
to  ]>as>  a  nievlical  examination  to  satisfy  the  Admiraltv 
rei;ulaii«.ins.  wliicli  state,  aniims;  other  amusing  details. 
that  no  i.aniiuiates  will  be  permitted  to  vnter  Keyhan: 
who  ■'  are  mentally  deiicient  "  '  F'"*r  :hi?  the>-  an? 
TUfihcallv  exaimne«.l  after  being  succ-.'>STnl  at  the 
alM.\  I- -mentioned  examination  ! 
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INCREA8KD    ACCOMMODATION. 

For  the  last  fifteen  years  Keyham  College  has  been 
the  only  Admiralty  training  ground  for  engineer 
officers  R.N.  Previously,  H.M.S.  Marlborough,  at 
Portsmouth,  was  used  for  this  purpose,  but  it  was 
deemed  ad visable  to  doaway  \\'ith  this  dep'it.  Five  years 
ago  a  new  wing  was  introduced  to  the  College,  which 
greatly  conduced  to  the  comfort  of  the  students  there 
by  providing  reading  and  billiard  rooms,  larger  lecture 
rooms  and  laboratories.  There  are,  at  present,  about 
two  hundred  "  engineer  cadets  "  at  Keyham.  It  is 
not  intended  to  deal  with  th^  social  life  of  the  calet, 
suffice  it  to  say  that  "  my  Lords  "  seem  to  realise 
the  truth  of  the  maxim  that  "  all  work  and  no  play 
makes  Jack  a  dull  boy."  for  there  are  provided  football 
and  cricket  fields,  tennis  and  fives  courts,  a  small 
flotilla  of  various  rowing  and  sailing  boats,  billiard 
and  recreation  rooms,  while  (at  least  twice  a  year) 
dances  are  held  in  the  large  dining  hall,  to  which  the 
cadets  invite  their  friends.  Keyham  College  is  espe- 
cially proud  of  its  Rugby  football  team,  which  has  on 
many  occasions  suppHed  players  for  the  international 
contests. 

THE     UNION     OF    THEORY    AND     PRACTICE. 

The  readers  of  Page's  Magazine,  however,  will 
be  more  interested  in  the  actual  daily  life  of  the 
cadets  in  workshop,  laboratory,  and  lecture  room, 
than  in  their  exploits  in  the  realm  athletic.  The 
course  seems  to  have  been  devised  in  ohler  to  bring 
about  what  Sir  Oliver  Lodge  describes  as  "  the  wedding 
of  theory  and  practice."  For  the  first  three  years, 
perhaps,  there  is  more  practical  experience  in  the 
workshop  than  theoretical  instruction  in  the  lecture 
room,  but  the  balance  is  made  quite  even  during  the 
last  two  years,  for  six  months  of  which  the  cadet 
never  enters   the  workshops,   but   spends  his  ti  ne  in 


the  drawing  office  on  design  work.  For  the  first 
year's  training,  the  practical  work  is  done  in  the 
cadets'  fitting  shop  in  the  Keyham  Dockyard.  The 
work  here  is  of  a  very  practical  nature,  and  includes 
the  building  of  such  auxiliary  machinery  as  fan  engines, 
circulating  pumps,  steering  engines,  and  fire  and  bilge 
steam  pumps.  The  course  is  so  arranged  that  a 
third-year  cadet  is  usually  given  one  of  the  above 
pieces  of  machinery  to  erect,  and  has  a  first-year 
cadet  working  under  him.  In  charge  of  the  shop  are 
a  certain  number  of  engineer-lieutenants,  under  whom 
there  are  engine-room  artificers,  each  of  the  latter 
having  about  a  dozen  students  under  him  at  a  time. 

THE    SCHOLASTIC    STAFF. 

The  educational  course  is  under  the  direct 
supervision  of  Professor  Worthington.  F.R.S.,  C.B., 
who  also  gives  lectures  to  the  more  advanced  cadets. 
It  is  impossible  to  adecpiately  express  the  respect 
and  affection  which  those  who  have  gone  through 
this  somewhat  Spartan-like  training  school  have  for 
the  Professor  and  his  deputy,  John  Crocker,  Esq., 
R.X.  The  engineer  ofiicers  and  the  Captain  com- 
manding the  college  are  usually  only  appointed  for 
three  years'  service,  but  generation  after  generation  of 
cadets  come  in  close  contact  with  the  scholastic  staff, 
and  have  ample  reason  to  rememl)er  the  kind,  almost 
paternal,  advice  so  generously  given,  as  well  as  the 
keen  interest  taken  in  the  individual  progress  of  each 
and  every  cadet. 

THE    COURSE-FIRST    YEAR. 

During  the  first  year  tlie  lectures  arc  in  the  following 
subjects  :  mathematics  (algebra,  mensuration,  an(I 
trigonometry),  heat,  hydrostatics,  mechanics,  French, 
anti  chemistry.  Lectures  are  given  for  three  hours  on 
two   mornings   of   the   week,    preceded   by    an    hour's 


THE     BRASS     FOUNDRY. 


Photo  by  A.  P.  Skcr,  Phutouth.^ 

THE   CAPTAIN'   OF   THE   ROYAL   XAVAL    EXCilNEEKIXG   COLLEGE   AT    KEYHAM. 

Captain  R.  S.  Lowry,  K.N,,  was  born  on  Marcli  4th,  1854:  entered  the  Navy,  December,  1867; 
became  Lieutenant,  October,  1875;  Coinniander,  December.  i88();  and  Captain,  1896.  While 
Commander  of  H.M.S.  VndaiiiUed,  in  the  Mediterranean,  he  received  the  thanks  of  the  French 
Government,  and  a  pair  of  Sevres  vases,  in  recojinition  of  liis  exertions  in  helpinj^  the  French 
ironclad  Sei^iielay,  when  aground  by  Jaffa.  April,  1891.  In  1807  he  was  appointed  Assistant-Director 
of  Naval  Intellijuence.  He  is  a  member  <»f  the  Council  of  the  Royal  United  Service  Institution,  and 
became  Captain  of  the  Royal  Naval  Engineering  College  on  December  6th,  1002. 
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foundry  ;  then  two  months  in  the  boiler  shop,  in 
which  place  the  cadet  does  tube-rolling,  ri vetting, 
hydrauUc  tests,  etc.  During  the  writer's  sojourn  in 
this  shop  there  were  being  built  the  Belleville  boilers 
for  the  Vestal,  Thornycroft,  Yarrow,  Mumford,  and 
BlechynJen  boilers,  as  well  as  the  ordinary  cylindrical 
type.  In  this,  as  in  all  other  shops,  the  foreman  is 
instructed  by  the  Chief  Engineer  (now  Engineer- 
Captain)  of  the  Dockyard  to  offer  every  facility  to 
the  cadets  and  their  special  instructor  to  inspect  and 
work  on  anything  which  will  add  to  their  general 
knowledge  of  marine  engineering. 

The  lectures  in  this  fourth  year  are  on  the  same 
subjects  as  those  of  the  third  year,  but  more  advanced. 
Special  courses  on  electrical  machinery  are  also  given. 
It  becomes  almost  compulsory  for  those  cadets  who 
'vish  to  retain  premier  positions  to  attend  lectures  or 
<-'xercise  classes  every  evening  of  the  week,  although 
the  official  syllabus  only  mentions  three  evenings  a 
week. 

FIFTH    YEAR. 

In  the  first  month  of  the  fifth  year's  training  there 
is  field  gunnery  training  for  the  cadets,  and  it  is  safe 
to  say  that,  with  the  majority  of  them,  this  is  the  most 
popular  item  of  the  whole  of  their  training.  There 
are  no  lectures,  no  workshops,  but  the  whole  of  the 
month  of  July  out  in  the  open  air  at  the  Naval  Gunnery 
Grounds  overlooking  Mount  Edgcumbe  Park  and  the 
Hamoaze.  They  row  across  this  tidal  estuary  every 
morning  in  the  great  cutters,  or  are  towed  by  a  Dock- 
yard pinnace,  and  remain  there  till  4  p.m.,  doing  squad 
drill,  rifle,  Morris  tube,  or  pistol  practice,  cutlass 
exercise,  or  engaging  in  a  single-stick  mrUr.  As  a 
proof  of  the  Spartan-like  traditions  which  they  still 
retain  in  the  senior  service,  it  may  be  mentioned  that 
in  connection  with  the  single-stick  practice,  each  cadet 


stands  alone  in  an  open  space  armed  only  with  his 
stick  and  helmet,  while  the  remaining  half  squad — 
i.e.,  twent)^-four  cadets — engage  in  turn  in  single 
combat  with  him  !  After  this  month's  gunnery 
training  is  over,  the  ordinary  routine  of  the  engineering 
training  is  resumed,  two  months  being  spent  in  the 
chief  constructor's  drawing  office  to  learn  something 
of  the  construction  and  under-water  fittings  of  war- 
ships ;  one  month  in  the  dynamo  repair  shop  ;  three 
months  on  daily  trials  of  main  engines  afloat,  or 
taking  cruises  in  the  Sharpshooter  along  the  Devon 
and  Cornish  coasts.  These  cruises  are  especially 
instructive,  for,  in  turn,  the  cadet  does  stoking,  in- 
dicating, log-keeping,  works  the  starting  and  reversing 
gear  for  the  whole  cruise,  bringing  the  vessel  to  her 
moorings  at  night  by  keeping  one  eye  on  his  levers, 
the  other  on  the  engine-room  telegraph.  On  certain 
(lays  he  must  turn  out  very  early  and  go  aboard  to 
I'ly  and  light  fires,  getting  up  steam,  and  opening  and 
regulating  various  valves,  so  that  the  vessel  may  be 
ready  for  sea  at  8  a.m.,  on  the  arrival  of  the  other 
cadets.  In  order  that  there  shall  be  no  confusion, 
the  steaming  classes  are  small  in  number,  there  being 
usually  about  ten  to  a  dozen  cadets  for  each  party. 
For  the  remaining  five  months  the  cadet  is  in  the 
drawing  office  doing  engine  design.  He  must  make 
a  complete  working  drawing  of  some  auxiliary 
machinery  ;  some  will  select  a  dynamo  engine,  others 
a  fan  or  circulating  pump  and  engine.  Then  follows 
the  final  examination,  lasting  more  than  a  fortnight, 
upon  which  his  commission  and  subsequent  promotion 
depends.  .\n  oral  examination  by  the  Chief  Inspector 
of  Machinery  (now  Engineer  Rear-Admiral)  and  two 
Engineer-Captains  is  not  the  least  trying  of  the  ordeals 
of  his  last  year.  It  is  on  record,  however,  that  even  this 
awesome  tribunal  did  not  prevent  one  cadet  from  making 
an  amusing  reply.     He  was  asked  '*  what  steps  would 
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yuu  lakt:   if  Ihe   main  stop- valve  of  your  htiiler  became 
disconnected  3  "   His  reply  was  '  tlie  stokehuld  steps,  sir  1 '" 

THE    STATUS    OF    KEYHAM, 

The  treiiieiidtjus  cumplications  yf  a  modern  man-o'- 
war  are  hazily  though  well  realised  by  those  un  land, 
so  that  any  comment  l)y  the  authur  is  needless.  In 
the  words  ot  Kagineer-Captain  Koljert  May^'ton.  R.N., 
who  was  for  many  years  Chief  Eiijt^ineer  t>t  iht'  Kevham 
Dockyard,  an<l  directly  responsible  to  the  Commander- 
in-Chief  at  Devonport  (at  present  Admiral  Sir  Edward 
Seymour  holds  this  pcjst)  Jor  the  training  of  the  eni^ineer- 
cadets,  "  the  facihties  aliordetl  at  Key  ham  fnr  the 
acquirement  of  a  thoroughly  practieal  training,  place 
the  Royal  Naval  linf<ineeriiif(  College  tii  the  foremost 
rank  as  an  institution  for  obtaining  a  smiud  knowledge 
of  mechanical  en^ineerinjL;.  The  fact  that  as  sonn  as 
J  ossible  after  entry  the  student  is  empluycd  on  useful 
work,  the  various  courses  of  instruction  which  are 
arrangeil  lo  render  the  knuwledge  of  marine  engineering 
obtamed  as  complete  ami  as  comprehensive  as  possible, 
the  facihties  afforded  for  acquaintance  with  running 
niachiner}'.  the  constant  ccmtact  throuj6;honl  the 
training;  with  experienced  workmen,  the  frequent 
opportunities  affordetj  for  obtaining  m  format  ion  Jrom 
the  «»ihcers  who  have  charge  of  the  traming,  all  go  t<i 
indicate  that  nothing  is  spared  lo  make  the  training 
of  the  engineer  student  complete  as  possible." 

Dnring  the  last  two  years  the  College  has  been 
honoured  by  visits  from  hLJL  the  King  and  T.R.H. 
the  Prince  and  fYincess  of  Wales,  all  of  whom  have 
carefully  inspected  the  buddings  and  the  cadets, 
whom  they  aihlressed.  A  pleasing  reminder  at  the 
visit  of  the  latter  are  their  large  autograph  photographs 
to  be  seen  in  the  ca< lets'  dining  halL 

It  !S  impossible  to  attempt  to  criticise  this  adnnrable 
training  school  or  the  far-sighted  policy  of  the  Ad- 
miralty advisers.     The  best  proof  of  its  great  superiority 


H  M.S,     '*  sharpshooter" 


for  training  mechanical  engineers  is  that  the  American 
universities  have  !iad  this  place  as  their  model  for 
forming  their  present  system.  And  now  the  Birming- 
ham I'niversity  is  oJfering  to  eJucate  engineers  on  the 
American  plan  I 

But  there  are  obvious  disadvantages  which  any 
university  laliours  under  when  compared  with  Keyham. 
Xtine  others  than  the  Admiralty  couhl  possibly  give 
the  engineer  student,  at  any  )ct\  such  a  training: 
I  hey  could  mit  provide  the  workshops  and  the  special 
vessels  (or  steaming  practice  :  perhaps,  more  than 
anything,  no  other  training  schoc^l  for  engineers  could 
enforce  the  strict  naval  discipline  so  noticeable  at 
Keyham.  and  which  is  so  greatly  responsible  for  its 
efficiency. 

PHYSICAL    TRA|NINQ» 

It  has  been  impossilile  to  spc^k  fullv  of  the  purely 
]:*hysical  side  of  the  training — the  compulsory  swimming 
ti\M\  gymnasium,  Ifie  athletic  sports  and  the  swimming 
regatta,  or  of  the  many  trophies  won  by  teams  for 
lu>ating,  footliall,  and  cricket,  etc»  But  it  is  hard  to 
resist  suggesting  that  many  ol  our  eJucatiunal  expert?. 
wln»  have  so  assiduously  studied  the  technical  training 
nbtainable  al>road,  might  have  cast  their  eyes  around 
m  thetr  own  ctmntry  and  studied  the  methods  empdoyed 
by  that  most  ethcient  branch  of  I  he  t>ubhc  service — 
the  Admiralty.  The  greatest  priKjf  of  this  great 
efficiency  is  that,  in  two  or  three  years,  the  sclieme 
outlined  al>ove  will  have  become  obsolete,  and  an 
eight  years*  course  of  training  substituted  in  ils  stead. 
But  Keyham  College  ("  the  k,N,E.C./*  as  it  is  called 
throughout  Uevonshire  and  Cnrnvatl,  where  the  cadets 
are  very  ]x»pular)  will  still  remain  the  centre  of  the 
atlvancetl  portion  ut  the  engineermg  ectucation  ol  the 
naval  engineer  cadet,  1  he  work  done  there  is  very 
real,  the  sjjentihc  instruction  sound. 


FIG.   8.      TUBE -TESTING    ilACHlSE,    HY   MESSRS.    TANGYES,    LTD, 


TYPICAL   ENGLI5H    TESTING   HACHINES 

nv 
A.    FRANCIS. 

Continuing  his  survey  of  typical  testing  muchines,  commenced  in  the  May  number,  the  author 
deals  successively  with  machines  fnr  the  testing  of  wire,  springs,  chains,  and  cement  He  di^cunsta 
the  method  of  obtaining  hydraulic  power  for  apply] tig  the  load,  and  tiescrities  the  machines  used 
for  testmg  by  impact. — Ed, 


/^WING  to  cast  iron  possessing  a  very  dubious 
^^  elasticity,  it  is  advisable  to  test  this  material 
both  transversely  and  in  direct  tension,  in  order  to 
arrive  at  a  correct  understanding  of  the  strengths 
of  different  meltings  and  mixtures.  The  follow- 
ing table,  which  gives  the  results  of  tests  of 
three  different  mixtures  of  cast  iron*  is  of  interest 
as  showing  that  a  high  tensile  test  is  not  always 
to  be  taken  as  any  guarantee  that  the  transverse 
test  will  show  corre^jxindingly  high  results,  and 
vice  verstj  : — 


5^^ 


H  a 


il    I 


Tensile.  Tninsvn?*. 

A    74    *43   5  in- 4'*^**   ii\>5  2  in  by  i  in,  j^t  in,  37  5  44  in 

B    74    '43   5 in.  716  i6t>5  2 in.  by  1  in.  30 in.  34  8  JH  in- 

C    75    '44   5in.  805  iHig  2  in.  by  I  in,  30  in.  411  -3?*  in. 

Note, — The  test  bars  were  cast  by  the  West  Hydraulic 
Engineering  Company. 


It  will  he  seen  that  the  result  A  shows  a  much 
lower  tensile  and  higher  transverse  strength  than 
B,  whiist  C  is  remarkable  as  being  exceedingly 
strong  in  tension  and  well  above  the  average  in 
transverse  strength. 

Whilst  on  the  subject  of  cast-iron  test  bars, 
it  may  l>e  as  well  to  remark  that  the  i  in.  square 
bar  machined  from  a  casting  gives  a  more 
rehahle  record  of  the  strength  of  a  large  casting 
than  the  2  in.  by  i  in,  l>ar  cast  separately ;  as 
the  former  only  cools  at  the  same  tune  as 
the  heavy  casting,  whilst  the  latter  cools  very 
rapidly  and  consequently  jM)Ssesses  a  higher 
transverse  strength  than  would  be  the  case 
it  cooled  gradually*  giving  the  carlxjn  time  to 
appear  in  a  graphitic,  instead  of  combined,  state. 

WIRE    TESTERS. 

As  a  contrast  to  the  example  shown  in  tig.  i. 
page  ^y^H,  a  small  wire-testing  machine  f>y  Messrs^ 
Samuel  Denison  and  Son,  of  Leeds,  is  illustrated 
in  fig.  6.     As  will  be  seen  from  the  engraving,  this 


<soi> 


Page's   Magazine. 


...I-  .   ..;.jiii   1^  *>m\  it\  .;.tH>t>  II).  «iipacity.  is 

■■■     -iiii.il  -ni^;li    liVLi   \«iiici\'.  witlj  screw- 

.'  li  ,    =.  1  .      1  iir  .ai.imiiif^  iiivrliiiuiMii  takes 

.:  K.  Ill  '  . .  iiiii  i*  .M  luaU-tl  ilnou^li  worm 
■«'■.:;.<  .1.  ili^,  J  lid  till:  i  ll|)S  lor  li<.)kliiig  the 

!■  ..  !..i\'-  ilicii  j.i\v>  ^taii-<l  tc;^etlior.     The 

.  !.;  !  .\!iiil.iui  ajiiilyiHK  1 1 1^- l^^iid  i-uid  moving 

I  '•   « tUi\ uiiicully   placed  together  in 

I  ,■•■  !'.«Mi  ilial  I  lie  ul»>erver  can  manipulate 

■  •■  li.ii-    .iiid  kri|>  \i\>  eye  ou  the  swing  of 

>  ■  '    i:.  I  ju.  itiua  ol  tlie  pi)ise. 

-■•1.1'    ■■!  MiK  III  111 ■>  wue  testers,  the  move- 

•  •!  i!i.  '.•!  r  i.-,  iiiei  led^hy,  the  action  ot  a 
v\-      III.   wliitli     IS   .me->led    hy   a    hrnke 

\\  In  .       I  lit-     \r\  ei 


of  any  carriages  used  for  supporting  J  the 
spring,  and  also  for  taring  the  spring  itself,  so 
that  the  steelyard  reading  is  that  of  the  tui 
load  on  the  spring.  The  steelyard  is  engraved 
to  represent  tons  and  'i  tons,  and  a  micro- 
meter disc  at  the  neutral  end  indicates  incre- 
ments of  '01  and  'ooi  tons. 

•  t  will  be  noticed  from  the  engraving  that  the 
autographic  recorder  is  of  unusual  length,  in 
order  to  give  a  full-size  diagram  of  the  detlection 
uj)  to  21  in.  The  machine  itself  is  also  of  cc^n- 
siderable  height,  being  capable  of  taking  in 
either  spiral  or  laminated  springs  up  to  50  in. 
in    length,   ar*^  ^'^^  Kr.tv»    i-inds    of 


.:     .j.x..' 

.  I.I-  . 

tun- 

■■     1..     t. 

III          ^J      (■(" 

»    ihe 
men. 

SINKING     TESTING 
MAOHINKS. 

I..-L  ill.. 

llltlll 

Ihe 

.   .  .  .iI.Ul. 

r       uj 

the 

.  iiiu-mii' 

l\  I'l-^ 

ol 

\-l\UV 

I   i'> 

iiig 

.  li  lillir^ 

in.uli* 

in 

!.l>        n)n 

nil  \  . 

\ery 

nie    ..IN 

Illioil    ^" 

eems 

..  hu(  1 

•eeii  Kiv 

ished 

i-«i|i  ihrll 

tiesi-n 

and. 

1 1  po-^.^ible.  less  care 
.l«\()ir(l  to  their  con- 
•ii  \u  lion.  Im'oiii  this 
«  I  ilirisni  !nii*^t  be  ex- 
t  iii|»Iim1  the  machine 
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I'.iiiVini;  illustration. 
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springs  anti- friction  carriages  are  provided  ;  for 
spiral  springs  there  is  a  ball-bearing  plate  which 
allows  the  spring  to  rotate  under  compression.  A 
novel  type  of  carriage  for  the  ends  of  laminated 
springs  has  been  designed  to  reduce  friction  as 
far  as  possible ;  this  has  been  effected  by 
making  the  carriages  with  loose  tops,  which 
rest  on  frames  carrying  loosely  held  rollers,  so 
that  the  only  loss  is  that  due  to  static  friction. 


FIG.   6.      WIRE-TESTIXG    MACHINE,   liY   MESSRS.   SAMUEL  DENISON   AND  SOX. 
Capacity    7,000  lb. 


The  power  of  the  machine  is  25  tons,  and  ex- 
isting pressure  mains  of  750  lb.  per  square 
inch  were  utilised  for  supplying  the  main  and 
side  rams. 

The  West  Hydraulic  Engineering  Company 

are  at    present    engaged    on   new  designs  of 

tensile  and  fatigue  testing  machines,  but,  on 

account  of  matters  connected  with  the  patents, 

the  author  is  not  in  a  position  to  do  more  than 

intimate    that    the    fatigue 

machine     is     hydraulically 

operated,  but   without  any 

valves   being  employed. 

Mention  should  be  made 
of  an  ingenious  fatigue 
testing  machine  recently 
patented  and  designed  by 
Professor  Fidler,  of  Dun- 
dee University.  In  this 
machine,  the  specimen  to 
be  tested  is  connected  at 
one  end  to  an  annular 
hydraulic  chamber  or 
"  sack  "  of  sufficient  elas- 
ticity to  distend  when 
pressure  water  or  oil  is 
admitted  into  it,  and  thus 
exert  a  stress  on  the  speci- 
men ;  the  other  end  of  the 
test  piece  is  held  by  a  grip 
so  arranged  that  any  defor- 
mation of  the  piece  can  be 
taken  u])  by  a  screw  and 
nut.  Prof.  Fidler.  in  his 
patent,  claims  a  special 
arrangement  of  valves 
wh'ch  are  actuated  by  a 
pulley  driven  from  a 
rotating  shaft ;  at  every 
revolution  of  the  pulley 
the  pressure  is  first  admit- 
ted to  and  then  released 
from  the  hydraulic  sack  ; 
or,  if  it  is  desired  to  test  a 
specimen  between  maxi- 
mum and  minimum  loads, 
the  valve  is  modified  to 
admit  alternatively  high 
and  low  pressures  from 
separate  mains. 


CHAIN     TESTING     MACHINES. 

Machines  for  testing  and 
proving  chains  are  made 
by  nearly  all  the  firms 
mentioned  in  this  article, 
and  also  by  the  majority 
of       weighing         machine 
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manufacturers.  As  might  be  expected,  those 
firms  who  make  horizontal  tensile  testing 
machines  use  the  same  patterns  for  the  load 
indicating  ends  of  chain  testing  machines,  and 
place  the  hydraulic  straining  ram  at  the  other 
end  of  the  cast  iron  girders,  which  form  the 
sides  of  the  chain  pit.  In  the  "  Buckton  "  chain 
testing  machines  the  load  measuring  apparatus 
and  the  straining  cylinder  are  at  the  same  end  of 
the  machine  ;  this  is  a  very  convenient  arrange- 
ment, if  somewhat  more  costly  than  the  other. 
A  cheaper  class  of  machine  is  that  consisting 
of  a  long  cast-iron  bed  at  one  end  of  which  is 
fitted  an  hydraulic  cylinder  and  ram,  and  the 
load  on  the  chain  is  computed,  approximately, 
from  the  pressure  in  the  cylinder.  In  ordinary 
machines  of  this  class,  the  accuracy  is  seldom 
within  5  per  cent.,  and  is,  unfortunately,  in- 
constant, varying  within  somewhat  wide  limits 
from  day  to  day,  and  consequently  the  results 
are  not  very  reliable  for  testing,  but  are, 
perhaps,  sufficiently  close  for  private  proofs. 

To  prevent  accidents  to  the  operator  or 
machine,  due  to  flying  links  or  chain  ends,  it 
is  a  good  plan  to  follow  the  American  custom 
of  placing  the  weighing  portion  of  the  machine 
in  a  small  room  at  the  end  of  the  chain  pit  shed, 
from  which  it  is  divided  by  a  stout  wall  of  brick 
or  concrete. 

THE    TESTING    OP    PIPES    AND    TUBES. 

Pipes  and  tubes  are  tested  and  proved  by 
internal  hydraulic  pressure,  and  fig.  8,  page  503, 
can  be  taken  as  representative  of  the  best  type 
of  machine  used  for  this  class  of  test.  This 
machine  was  made  by  Messrs.  Tangyes,  Ltd.,  of 
Birmingham,  for  the  Spanish  Government, 
and  specially  designed  for  testing  gun  tubes. 
There  will  be  no  need  to  give  any  description  of 
the  mode  of  working,  as  this  will  be  made  quite 
clear  from  an  inspection  of  the  engraving. 
Mention  should,  however,  be  made  that  by  a 
special  arrangement  of  valves,  the  air  in  the 
tube  can  be  replaced  by  the  low  pressure  water 
before  the  final  high  pressure  supply  is  turned 
on.  This  is  a  very  necessary  precaution,  as, 
apart  from  the  danger  of  a  tube  or  pipe  bursting 
when  it  contains  such  an  elastic  fluid  as  air, 
there  is  also  the  possibility  of  the  upper  portion  of 
the  tube  being  unsound  without  being  detected 
if  the  tube  is  not  completely  filled  with  water. 

CEMENT    TESTING. 

For  ascertaining  the  tensile  strength  of 
cement,  small  briquettes,  usually  i  in.  by  i  in. 
section  at  the  waist,  are  broken  in  small  specially 
constructed  machines  of  about  1,000  lb.  capacity. 
Such  a  machine  is  illustrated  herewith.  This 
is     one    of    the    numerous    types    of   cement 


testers  made  by  Messrs.  W.  H.  Bailey  and  Co., 
Ltd.,  of  Sal  ford,  whose  name  has  been  asso- 
ciated with  the  manufacture  of  testing  apparatus 
for  a  very  extended  period.  In  the  machine 
in  fig.  9,  the  load  is  applied  to  the  cement  by  the 
action  of  water  trickling  into  the  suspended  can 
at  the  end  of  the  lever,  a  small  screw  is  used 
to  keep  the  lever  floating  in  a  horizontal  position. 
As  soon  as  fracture  takes  place,  the  consequent 
dip  of  the  lever  cuts  off  the  water  supply,  and 
the  breaking  load  is  read  off  a  suitably  calibrated 
gauge  glass  on  the  side  of  the  canister.  In 
some  Bailey  machines  sand  or  fine  shot  is  em- 
ployed in  lieu  of  water.  In  other  forms  of  small 
testing  machines,  this  firm  adopt  the  Thomasset 
and  Mailliard  principle,  in  which  the  load  is 
indicated  through  the  instrumentality  of  a 
mercury  column  and  reducing  diaphragm. 

HYDRAULIC    POWER    FOR    APPLYING    THE    LOAO. 

With  English  testing  machines  of  large  or 
medium  capacity  it  is  necessary  to  have 
hydraulic  power  for  applying  the  load,  and  to 
those  about  to  instal  machines  there  is  a  wide 
field  of  choice  in  the  manner  of  generating  the 
required  hydraulic  power.  The  following  are 
the  arrangements  most  usually  adopted  :  If 
existing  hydraulic  mains  are  available  the 
testing  machines  can  be  ordered  with  straining 
cylinders  of  suitable  area  for  the  water  pressure, 


FIG.  9.      GEM  EXT  TESTER,    BY    MESSRS.   W.    H.    BAILEY 
AND   CO. 


Typical   English  Testing   Machines. 
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or  the  latter  can  be  raised  by  means  of  an  in- 
tensifier  to  suit  makers'  standard  pattern 
machines.  In  many  works,  pumps  are  directly 
connected  to  the  cylinders  and  such  are  some- 
times hand  or  belt-driven,  and  occasionally 
duplex  steam  pumps.  In  the  case  of  belt-driven 
pumps  it  is  advisable  to  have  the  plungers 
operated  through  link  motion,  designed  to  vary 
the  throw  between  zero  and  the  maximum.  It 
is  almost  superfluous  to  remark  that  in  this  case 
only  three  plunger  pumps  should  be  employed. 

SCREW    COMPRESSORS. 

A  third  source  of  supply  is  the  screw  com- 
pressor, to  which  some  makers  prefer  to  give  its 
French  title,  "  Compresseur  sterhydraulique," 
and  others  again  split  the  difference  by  de- 
scribing the  apparatus  partly  in  English  and 
partly  in  French.  One  of  these  screw  com- 
pressors is  illustrated  in  fig.  10,  and  has 
been  selected  as  the  best  designed  English 
machine  of  this  type.  A  glance  at  the  engraving 
will  be  sufiicient  to  prove  that  the  makers — 
Messrs.  Greenwood  and  Batley — have  s])ared  no 
pains  in  the  design,  and  the  neat  arrangement  of 
friction  clutches  and  automatic  trip  at  the  limits 
of  stroke  is  far  superior  to  the  fast  and  loose 
pulleys  employed  by  other  firms. 


FIG. 


10.      SJRKW    COMPKESSOK,    HY    MESSRS. 
GRKEXWOOD  AXD    BATLKY. 


The  most  convenient  power  plant  for  a  testing 
laboratory  is  that  introduced  by  Prof.  Kennedy, 
of  having  it  entirely  self-contained  with  its  own 
pumps  and  "  variable  load "  accumulator. 
The  accumulator  should  be  of  sufficient  capacity 
to  allow  of  the  machine  making  a  complete  test 
with  the  pumps  at  rest  to  avoid  any  shocks  or 
vibration  caused  by  "  water  hammer." 

THE     KIRKALDY     MACHINE. 

The  first  satisfactory  English  testing  machine 
with  any  claim  to  convenience  in  manipulation 
was  that  designed  by  the  late  Mr.  David  Kirkaldy 
in  1863,  and  constructed  by  Messrs.  Greenwood 
and  Batley.  Mr.  Kirkaldy  was  not  lacking  in 
confidence  regarding  his  own  ability  as  a  designer, 
for  the  first  machine  he  had  constructed  was 
one  of  450  tons  power,  destined  to  form  the 
nucleus  of  the  Southwark  Testing  Works, 
which  have  smce  attained  such  a  world-wide 
reputation. 

The  Kirkaldy  machine  was  not  by  any  means 
the  first  testing  machine  made  in  this  country, 
as  Barlow  had  used  a  simple  machine  loaded  with 
cannon  balls  as  early  as  1826,  and  in  1837  he 
had  a  Bramah  machine  built  with  hydraulic 
straining  lam  and  a  bent  weighing  lever,  for 
testing  chain  cables  at  Woolwich  Dockyard. 

TESTING     BY     IMPACT. 

Of  recent  years  the  resistance  of  materials  to 
impact  has  received  some  attention,  and  it  is 
probable  that  this  property  will  be  very  carefully 
considered  in  the  near  future  in  connection  with 
the  heat  treatment  of  steel.  It  is  possible 
to  get  two  specimens  of  steel  having  the  same 
ultimate  tensile  and  elastic  strengths  with  the 
same  percentage  of  elongation  on  similar  lengths, 
yet  varying  very  widely  as  regards  their  brittle- 
ness. 

The  machines  used  for  testing  by  impact  are 
ot  two  varieties  :  (i)  Those  in  which  the  im- 
pact is  due  to  a  weight  falling  in  vertical  guides  ; 
and  (2)  those  in  which  the  weight  is  arranged  as  a 
pendulum.  In  the  former  machines,  a  weight  is 
either  caused  to  fall  from  increasing  distances 
until  fracture  takes  place  or  the  height  of  drop 
is  the  same  and  the  number  of  blows  required 
to  break  the  specimen  is  recorded.  In  the 
second  class,  the  pendulous  weight  is  generally 
made  to  fracture  the  specimen  at  the  first  blow, 
and  the  power  absorbed  in  so  doing  is  computed 
from  the  height  the  pendulum  swings  to,  after 
breaking  the  specimen. 

In  conclusion,  the  author  wishes  to  express 
his  thanks  to  those  firms  who  have  been  kind 
enough  to  provide  the  photographs  from  which 
the  blocks  have  been  made  to  illustrate  this 
article,  and  also  for  permission  to  reproduce  them. 


FIG.   2.      DUPLKX   CYLINDER   SINGLE-ACTIXG  4OO    H.H.P.   THWAITE   GAS   BLOWING   EXGIXE. 
For  tlie  Clay-Cross  Iron  Works,  Chcstert'.eld. 
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FIG.   3.      THREE-CYLINDER   COMPOUND  BUTLER   GAS   ENGINE. 

For  the  V^ictoria  Works,  Gateshead. 
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Large  Power  Gas  Engines. 
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the  cylinder  liner 
being  cast  sepa- 
rately, and  securely 
coniractcd  into 
position  by  a 
spe  c  i  a  1  process 
used  by  the  Ntiern- 
berg  Engine  Com- 
pany in  the  manu- 
facture of  lar^t? 
steam  engines. 

In  eni^inesof  the 
two  -  cycle  type, 
such  as  the  Koer- 
ting  and  Occhcl- 
hauser,  there  is 
less  accumulation 
of  dust  deposit 
in  the  explosion 
chambers,  owin^ 
to  the  scouring 
action  of  the  blown- 
in  charge  of  j^as 
and  air  at  each 
stroke,  A  very 
\videly  different 
type  of  engine  i 
the  Voght,  which 
it  is  claimed  is 
entirely  immune 
from  dust  troubles. 
This  engine  is 
arranged    with    an 

hydraulic  cushion  at  each  side  of  the  piston,  so  that 
the  cylinder  and  explosion  chamber  walls  are  actually 
washed  by  contact  with  water  ;  this  engine  also  works 
on  the  two-cycle  svstcra. 

Like  the  Cockeril  and  West iuf^ house  engines,  this 
type  is  built  both  single  and  double-acting,  and  arranged 
either  as  mono-cylinder  single,  or  tlouble  acting  engines, 
or  duplex  with  tandem  cyhnders.  In  the  dlustration 
(fig.  I ),  a  coupled  twin  engine  is  shown,  with  duplex 
single-acting  cyhnders  :  the  four  cylinders  are  collec- 
tively capattle  of  de\eh>ping  1,200  bh.p,  on  lurnace 
gas,  and  are  arranged  in  separate  pairs  at  each  sule  of 
an  alternator  anfl  (ly-wheel.  Aufdtier  engine  of  this 
make,  but  of  a  more  mudern  type,  is  shown  by  hg.  4  ; 
this  is  a  monucvlinder  d<nible-acting  engine  of  ^50 
b.h.p. 

A  strong  point  in  engines  of  this  make  is  the  method 
of  ensuring  that  all  the  weight  of  the  piston  and  rod 
is  carrietl  bv  the  guide  slippers  :  in  obtaining  this 
result,  the  rod  is  given  a  slight  permanent  tleflection 
upwards.  The  rod.  piston,  and  exhaust  valves  are 
thoronglilv  water  cooled,  as  in  the  Cockeril,  Westing- 
house,  and  other  engines  of  large  size. 

In  the  Nuernberg  engine,  a  very  etficient  design  of 
packing  gland  box  is  userl  to  prevent  escape  of  gas  past 
the  piston  nxL  In  atJdition  to  the  series  of  segmental 
metallic  rings,  arranged  in  wedge  torniation,  so  as  to 
press  alternately  inwards  and  outwards,  a  second 
series  of  inwardly  sprung  rings  is  als  :>  used.  Both  series 
are  th<jroughly  iul>ricaled  l)y  separate  oil  force  pumps, 
and  clhciently  water-cooled.  The  Nuernberg  engines 
are  built  in  duplex  double-acting  form  up  to  2.000 
b.h.p.,  and  as  doul»le-coupled  engines  up  to  twace  this 
power. 

Another  type  is  the  Thwaite  gas  blowing  engine, 
which  consists  of  two  single-acting  explosion  cylinders, 
coupled  to  an  inverted  vertical  blowing  cylinder,  illus- 
trated by  fig,  2.  This  engine  of  400  b.h.p,  is  pro- 
vided with  special  scavenging  valves,  which  feed  a 
lUishing  charge  of  air  to  the  explosion  chambers  after 
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MONO-CYLIXDER   DOUIiLE   ACTIXG   35O   ll.HJ\    XL'ERNllERG   GAS    ENGINE. 
For  the  Town  Council  blleclric  Sldron,  l^isa, 

each  working  stroke  ;  the  air  being  drawn' from  the 
blowing  cylinder.  In  the  duplex  dos-a-dns  single- 
acting  engine,  of  this  make.  s|:iecial  regard  is  paiil  to 
clearing  out  dust  accumidation  by  arranging  l^pth 
pistons  so  as  to  be  easily  dismantled.  These  engines 
are  built  with  an  unusually  long  stroke,  advantage 
being  taken  to  cut  off  the  exphisive  mixture  supply  at 
about  tive-eighths  the  stroke,  and  so  reduce  the  ter* 
minal  pressure  and  economise  power. 

Another  design  of  engine  built  tu  economise  the  power 
usually  allowed  to  go  to  waste  is  illustrated  by  fig,  ^. 
This  IS  a  ihri'e-cylinder  inverted  single-acting  compouutl 
engine,  with  scavenging  action  ;  this  engine  was 
tlesigned  by  the  writer  for  use  with  furnace  and  pro- 
ducer gas.  and  has  giv(*n  some  very  good  results.  In 
order  to  ehminate  any  trouble  from  dust  deposit  on 
the  valves  and  seats,  a  rotary  form  of  distributing 
valve  is  used,  which  is  entirely  balanced  and  hehl 
automatically  up  to  its  seat.  The  revolving  action 
effectually  maintains  a  clear  ami  bright  surface  to  both 
valve  and  seat, 

tn  reviewing  the  several  different  types  of  two  and 
four-cvcie  engines  described  in  this  article,  it  may  be, 
in  ciuiclusion,  interesting  to  note  the  advantage  of 
having  at  least  one  working  stroke  per  half  revolution  of 
the  crank  shaft,  a,s  compare*!  with  engines  in  which 
only  one  thrust  is  obtained  for  alternate  revolutions,  as 
in  the  case  of  the  mono  single-actmg  cylinder  engine 
used  for  small  powers. 

The  tendency  to  angular  deviation  of  velocity  in  the 
various  types  may  be  expressed  in  values  as  follows  :  — 
For  a  mono  single-acting  cylinder  four-cycle  engine  a 
cyclic  deviation  of  iS  ;  for  a  vis-i-vis  four-cvcle 
engine  (with  one  crank),  a  cychc  deviation  of  12  ; 
for  duplex  cylinder  single-acting  four-cycle  engines 
and  ftir  single-cylinder  two-cycle  engines  a  cyclic  devia- 
tion of  4  may  be  expressed.  While  for  the 
compound  engine  {shown  by  fig.  1),  the  value  is  3, 
and  for  the  same  made  double-acting,  the  de\nalion 
would  be  I  only. 
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The 

Official  Trials 

of  the 
Lake  Submarine. 


Till'  NiihniaiiiU'  hiMt  rf'ti\t*t.  <U'>it;iU"il  hv 
Mr.  Sinum  I  akc.  aiiil  iK'scnbcMl  in  ilotail  in 
I'vi.i  ■>  M\^;v/iM  KiN»  MMi.  Imn  m>  stn.ci"i'»tuUy  uiuKt- 
i;onv  ilu'  tiiaK  ot  tin*  I  lutr. I  Slulcs  Naval  lUxirvl. 
iliat  ii  lia**  Ih-iu  ilo^iiU'il  lo  piii\liaM'  livo  siil»inariiu*> 
v»t  ihiN  u  po  v>-  Uu  tlu-  Silu>«>l  1)1  Submantu*  DetiMKc 
VK»i  i\iKiiim*niai  woik).  o\w  tor  tlu*  eastern  out raiict* 
ol  l.oPi;  Ulau»l  Si»nn»l.  onr  Im  tlu*  ontraiKH*  to  Chcsa- 
poaki'  !vi\.  oiu-  loi  Sail  l'iaiui'*co  llarlu^ur.  ami  ono 
toi   rui^^'l   Sv>unil. 


IN 


FUNCTIONS    OP    THS     LAKE    8UBMAR 
NAVAL    WARPARS. 

I  Ik-  riuKMi'Hx  ol  ilu-  I  jki-  lH»ai  in  Naval  wartarcaro 
NlaK'il   I'N    ''k-   Uoaiil  a^  li'll«>\\s 

I  v»i  vU'ti'iu\'  ill  lo  nUi-  iIu-  placi-  oi  ii\ot  m']ic>. 
I»\  UiM;;  iil^Kom  i»»  tin-  itMts  .ni.l  aliackin::  \  o»vN 
.iiU'Mipim^  lo  u'Jii" '*  ilii'  wvuk-N  i.)r  to  run  pa>i.  par- 
U\.ulail\  ii»  nnpoi  i.nr.  v.liatin'-U  wIumo  it  i^  iniprac- 
IK.i!'!^-   ii»  pi. ml    tMin.  X.  i»\\!ii;;  lo  .li'oj' an«i  nu^il  water. 

l-\l!-.-M*.'    Wlillll      iM     llir    N\\  I  IIM>.'"N^   >»t    V.MI  n.MO.x. 

•'  1 1'  NMppk-."t'»it  i'\i-J  Mun-^  1)\  ait  ii.k:n.:  vc^soN 
.'.:'■  Ml  VK '■".! .;  lli>-  -iMik-  i-v-|.!-N.^;   i!!o>«.'  whic'i  lM\'.'Cro»ol 


1. 


V,  ■■:mh^  III  t-v-.>>!' 

:  ■'    :M^.k    :!p    ri-i 
■:■    ■h<\i-«n     ■.■'.  ^• 
■  ■  ■.  .K  k 
\  ■.■«»>,  ;•%   w  •     •:i 


iiv.-   -u-Ki^   '-.M-  ^coMiiMi;  OI    piv.'kv.'t 
M»K' v.'M":t:!nr».\":-  -n  .i^  hoivaltcr 


THI     OIVINQ    COMPARTMCMT. 


to  tlif  lu\v-pri.»ssiire  air  system,  and  proviileil  vriih 
a  tt'leplionu  comiuumcation  with  the  livin;^  space,  and 
a  liydro-pneumatic  S'^")^^  with  two  hands,  one  of  which 
rjjjisters  the  pressure  of  the  water  outside^-dne  to 
depth — and  the  other  the  air  pressure  in  the  compart- 
ment. At  tlie  lH>ttom  of  the  compartment  is  an  iron 
diH)r.  which  can  l>e  opene<l  outward.  To  open  tht 
diK>r.  the  air-lock  d(K)rs  are  lirst  closed,  and  compressed 
air  is  admitted  into  the  compartment  until  the  gauge 
hands  indicate  unity  ot  air  and  water  pressures.  The 
door  is  tlieii  unfa^teiieil  and  alio  wet  I  to  swin^  open. 
thus  skiving,  in  clear  water  with  the  boat  on  the  bottom. 
a  mxxl  view  ot  tlu*  sea  l)etl. 

rhi>  compartment  provides  tor  : 

I.  .\hne  cable  cuttinv; :  or  else  repair  of.  or  the 
buryuii:  ot.  mine  cables  and  junction- boxes. 

J.  \  channel  for  telephonic  communication  with  the 
shore  ulien  tlie  boiit  is  on  picket  duty. 

^.  \  way  of  e.^cajv  tor  the  crew,  in  case  i>f  the  total 
tli^abloment  oi  the  Inuit. 

THC     OFFICIAL    TESTt- 

On  t!io  «K"ca>i*>n  of  t!ie  tests,  the  Board  wa>  oa  board 
iro-v  ::.\i;  a.m.  to  4  p.m.  From  about  u  noon  to 
;  p.i"..  tlie  L»oat  wa^  sulmiersied.  and  from  1.1.40  to 
_•  p.iri.  tile  Boiird  was  m  the  tliviny;  conipartznent. 
«M'!-er\in;:  its  operatinn  and  that  of  ^^appLing  for  » 
c.iI^U;.  N«'  di-comfort  was  ex^K*nenceil  under  the  air 
pr-jssir-:  in  rlie  i.hviuu  ciiamL>er.  an«l  tlie  remaining  pact 
.^!  :l''.'  ttK^rior  was  ipiite  a.-?  comlortable  a>  any  surface 
^o.i*.  .•!  It-  size  would  have  bi.'en.  Lun-.:!i  \v;is  cooked 
.n:<!  ^cr>  «.'d  wiiile  submer'.:ed. 

I'-i-    lolIowTiiLi    was    t'if   t lay's   rrnnranimt.* 
,:      lYi.M.-'^ed'.-t!    tn.xTi     Fort    A-lanis    iN'WT->ort.    R-L) 
SI  i:i-.-    thrvL-    iriii'.s    ir.^    N  irr:i.iaii>ef     L^.i'    ni    crui:AnfC 
C'Mi..l:'.H'M.    tisin..:   ■•n:;\p.es. 

ji  l\'i:?Si".*  in>ir.  .:nnsir.-.i  t<.»  awash  c -in  ■•*.:■.' 11.  liousiiUE 
a'.'  c\t  r^ia.!  t::tin:i'i  •.■\cept  a  w<.^n:cu  r.\  i-t  msfttalleii 
■.T    •.'''-•    rM\al    •■■'^r 

;     i.'.'!':'-:  ii.'.:    -!::m  .'.'    r-iri   '.:i   av.i.-".:    :•  iMiticn. 

,     i'i>s«..-   :     -■;    :-'-.'r .:•'■:  cvw ::'.:': \i  ■    ■    rilinv:  -Jiula-^t 


M 


*e  oi:  Mil  'i  I  :v  \iv.  L"v  usm^ 
■.••■'i  'j-^   :•"'  ;  IT •■,■.'!   •  ',tf   l>oa:. 

'A'::'  IT  \v\''i  •:  m:;:  r-.rsseO  dir 
".     .i::i:.    wi:  i    a   ^r  i.  iiel.   picked 
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up  a  telephone  cable  by  maviiig  slowly  over  iu  .ii-i-i^-vi- 
maie  position. 

(;-)  Passed  from  sulimerged  to  awash,  and  thence 
to  cruising  condition,  and  returned  to  Fort  Adams 
by  a.  surface  run,  using  storage  batteries  and  motors. 

It  was  found  that  in  passing^  from  the  submerged  to 
the  awash  condition  an  ice  tide  had  driftetl  over  the 
boat,  which,  on  rising,  broke  through  the  floe  and 
emerged  with  its  deck  completely  covered  with  some 
eight  inches  or  more  of  ice,  which  remained  on  deck 
while  passing  to  the  cnusing  condition.  It  was  aLso 
lonxid  that  the  wotxlen  mast  above-mentioned  had 
been  broken  by  th<e  ice  while  the  boat  was  manauvring 
under  it.  The  weather  was  v^erv  cold  (zero),  the  bay 
full  of  ice,  and  it  would  have  been  dithcull  to  have 
chosen  more  adverse  conditions  for  tlie  test. 

TH6     BOAirD*B    COMGLU8ION8. 

The  Board  states  its  belief  that  this  type  ^'i  ^um- 
marine  boat  is  a  most  valuable  auxiliary'  to  ihi;  fixed 
mine  defence,  and,  in  cases  where  channels  cannot  be 
mined  owing  to  depth,  rough  water,  swift  tides,  or 
.  -width  of  channel  it  will  give  the  nearest  approach 
to  absolute  protection  at  present  known.  The  boat 
can  lie  for  an  indefinite  time  adjacent  to  the  poiitt 
to  be  defended,  in  either  cruising,  awash,  or  submerged 
condition,  by  its  anchors  t>eing  uptm  the  botti»m.  It 
is  thus  ready  for  instant  use,  practically  independent 
of  the  state  of  the  water,  and  in  telephonic  connection 
with  the  shore.  It  can  also  patrol  a  rained  or  unmined 
channel,  invisible  to  the  enemy,  and  able  to  discharge 
its  torpedoes  at  all  times.  It  possesses  the  power  of 
utilising  its  engines  in  every  condition  except  the 
totally  submerge<l,  and  can  always  eb^ge  its  storage 
batteries  wliile  so  doing,  nectissitaltng  its  return  to 
shore  only  when  gasoUne  must  be  replenished.  In 
narrow  channels  the  boat  or  boats  would  have  a  fixed 
position,  T.rilh  a  lelej^hone  cable  l*uoyed  or  anchored 
at  the  bottom.  In  wide  channels  they  would  patrol 
or  he  in  mid-channel,  or  where  they  could  raadily  meet 
approaching  vessels. 


J" 


4U       .>4.1M1L       !K..,JlL         i'llL>Hr  'M.lil      or 

even  at  ejctrcme  range  of  gun  hre,  commu- 

Tiicatton  can  be  sustained,  and  infomh.         :     JiveJ  and 
ittstructions  sent  for  attackiug  approaching  vessels. 

The  test  served  to  demonsirate  the  ease  with  which 
the  boat  can  locate  and  pick  up  cables  and,  with 
minor  alterations  in  the  present  model,  junction-boxes, 
etc,  can  be  taken  into  the  diving  comparlmcnl  and 
repaired  at  leisure  while  absolutelv  protected  from 
hostile  interference.  The  facuHv  •  -  --U  by  the  boat 
of  manoeuvring  on  the  bottom  -m*  out  divers, 

leaves  httle  or  nothing  to  be  i  its  laciliiio-s 

far  doing  this.  work. 


ATTACK. 

The  boat  shows  great  superionty  ovfir  any  existing 
means  of  attacking  mjne  fields  known  to  llw  B^ianL 

It  can  nin  by  any  mine  field,  as  at  present  installed, 
with  but  little  or  no  danger  from  the  explosion  of  any 
]> articular  mine  or  from  gun-fire,  during  the  few  seconds 
It  exposes  the  sighting-hood  for  observation,  and  can 
attack  at  its  pleasure  vessels  in  the  harbour* 

The  B*3ard  personally  witnessed  the  ease  with  which 
cables  can  be  grappled,  raised  anil  cut.  while  the  Njal 
is  manrcuvring  on  the  bottom.  Mine  cables  can  be 
swept  for.  fouinJ  and  cut.  or  a  diver  can  be  sent  out 
for  that  purpose. 

With  one  exception,  no  seamen  arc  nee<ied  aboard, 
this  exception  being  the  man  who  steers  and  Iiandles 
the  boat. 

The  crew  is  as  follows :  One  navi^tor,  who  is  also 
the  diver ;  one  chief  engineer,  one  assistant  enmnetir, 
one  electrician,  one  machiabt,  one  deck  hand,  one 
cook. 

The  question  of  tlie  use  of  the  Whitehi     '  io  as 

part  of  the  fixed  mine  defence,   find    ^  -  on 

shore,  is  now  receiving  consideration,  VVi.m'  <  i»,»iiTiels 
are  wide  and  \%'alerb  swift,  tins  use  of  the  Whitehead 
will  t>e  very  limited.  With  boats  of  this  type  the 
Whitehead  can,  it  is  beheved,  be  carried  within  certain 
cflective  range  in  all  ordinary  channels. 


THE  **  PROTECTOR  ''    RUX'NIXG   AT   FULL   SPEED. 
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nirtUt.  thai  If  is  noi  BrHish  but  ii  u 

— a  joint   possession   to  be   trca>;; 
heirlooms  of  your  family." 

in   the  coumt?  ol  lii**  reply  Mr,   Hadfi«l<t   ?i 
"  ef!:ariled   this  great  honour  not  merely  a^j 
tie,  but  .15  also  given  lo  liim  as  a  repre> 

reat  city  from  lAhich  hi?  had  ■sprung — -ii*miiim 
more  than  140  years  ago.  Huntsman  hrsl  ma-Je 
JTt  and   whicfi   was  still   the  Urii-'*^'   -.nirr.     n    ih. 
orld   (or  the  highest   quaUty  oi 
Biijgt?  of  iipecml  product*.,     lie  km 
tion  to  the  Bessemer  Mt^nlal.  and  thiti  w£i»,  it  tihouki 
iiHvi*  h«cn  made  of  Bei*sc*mcr's  steel  rather  Ihsui  of 
If  it    were   only    possiblp    lo  '»blain   some    u^ 
ss<^mer's  ori|tjinal   or   fir^t    prodtict    from   which    i 
ake   the   medals    pre^^enteH]    each    year,    iiow   murh 
norc   prcrcioui    ihmi   gold    woul<l    havt'   boen   snch   a 
deniento  ul  a  name  and  a  materia!  which  had  lielpod 
re v^olu lionise    the    world.     This    honour,    so    much 
ized,  carried  with  it  responsibility  01  no  mean  ortler. 
tt   \va*  specially   g^atityln^    lo   receive   the   medal  at 
the  imnds  of  Mr.  Carnegie,  coming  as  ho  did  from  tlie 
^eat   Republic  over  the  sea,   whose  aspn-atious  ami 
dms  were  very  similar  10  theb"  own.     He  had  on  kh 

nany  occ  ^  -ived  there  such  kin*lly 

(lent  and  ,  that  it  Wiis  indeed  mn 

hat    Mr.  had    placed    in    his    ih^n,  .^     lu. 

:!stinctioi!  by  all  to  be  ihe    **  blue   rib^ion  " 

the  mi  1  ,,      !  world,     As   lo   any  merit   in   his 

(Tork  tliai  ihe  institute  had  seen  fit  to  recognise?,  he 
aid  only  say  that,  if  merit  th«!re  were,  it  had 
uen  entirely  due  to  persistent  hard  work. 
As  regards  his  work  on  alloy's  of  iron  and  siecl. 
at  the  time  he  presented  his  hrst  alloy  research — 
that  on  the  diiicoverv'  ol  manganese  steel — the  systema- 
fir  ^,,..1.  (^f  alloys  of  iron  with  other  elements  was 
virgin  ground.  He  freely  acknowhid^^ed 
^•shistance  and  co-operation  he  had  had  M.»iii 
to  time  from  a  host  of  friends,  from  Ihr 
ciineot  physirisia,  chemists,  and  brother  metallnr 
To  mention  only  a  few.  he  expressed  d|jecial  m 
deblcdue5>s  to  M.  (l)smond,  Professor  Barrett,  Dr,  Sorbv  , 
Dr.  FU*min^,  Professor  Kennedy,  Professor  Artjold, 
Mr.  Stead,  tlie  late  Mr,  J.  F.  Barnahy,  Professor  Lede- 
r,  an«l  Professor  H,  M.  Howe.  To  meml_»ers  of 
own  statF  also,  he  had  been  most  greatly 
Indebted.  As  of  historic  interest  he  had  plac^fd 
on  the  table  specimens  of  the  hrst  mangajieseiron 
alloy  he  madr  twenty-two  years  ago.  These  he 
■ould  now  be  very  pleased  to  present  to  the  Institutes 
Applause.) 

Next  c^me  the  presentation  of  the  Andrew  Carnegie 
gold  medal  to  Mons.  P.  Breml.  of  Paris.  This 
gentleman  had  written  a  letter  of  thanks,  which  the 
president  re^ui  to  the  meeting.  In  it  Mons.  Breuil 
^"'i  'i  '•  ''I  gave  him  thV  neatest  pleasure  of  all 
t  ol  thi,^  profound  joy  which  would  be 
;  his  parents,  two  good  French  pf?asantia. 

now  advanced  in  years,  poor  and  inhrm.  and  Uving 
in  a  remote  country  vnllaj2;c,  on  learning  that  their 
son  had  achievetl  so  high  a  mark  of  distinction. 
'*  Gentlemen,  if  I  had  written  volume^  upon  his  charac- 
ter, 1  Could  not  have  repealed  the  mAO  more  to  you 
than  in  those  few  words" — was  the  comment  of 
Mr.  Carnegie.  The  president  also  addn-^-i  ^  -  \f  ^ 
Breuil  a  few  kindly  and  appreciative  rem 
the   hope   tlial    he  would   be   one   of  ti.  .1 

— Pasteur,  Bertbelot.  and  Curie, 

Mons.  Breuil  was  evidently  thinking  mori!  about 
his  parents  and  al»oul  5ilr.  Carnegie  than  of  the  mrdal, 
for  he  left  the  platfonn  without  it,  but  this  oraissiun 


was  qdcklv   nrurr  I-   P'renehman  i..,.v.,    .1 

his  seal   I 
^Jr    Pci   .  to  the  platform  tt. 

.*   the  a)i«jx.ial  sdvcr   uicvIjU,     The   president   re- 
d   that   lh«.»  recipient   was  one  oi  Ihnsr  riijnf^i'd 
MOg  the  mysteries  of  ftteel  (he  heJi 
Mr    Stead  called  It),  and  h«j  had  i 
III-   1 11  ^Li IV cries.     The   Institute   th        ' 
them   that  they  have  thought  ht 
iiP'ii.ij     ^j\i[    lie  fi  "•  ^i'-i-'i  '-^'"-I'l-"-.  . 

r  the  Cou  ' 

nng  ft>f  ill  - : ' 

I  lad  ljt?gun  well,  and  a  good  t>c|;tnmDg  was  hftU  tiie 

brittle. 

RCSEARCH    aCHOLARSHIPS. 

1  ..u  o.-  ■'"'■  ■■■'■■---'•-'■  I  *  ■►  'U  ul  tUe  AjuIi'i'vv 
Carnegie  for      1004,         i  n- 

name?  of  Ik  ^  ^^     :  itd.  with  a  few  pjr- 

son:il  details: — 

John  Dixcin  BRi/NtoH.  ftiuJibJ  for  four  j^arsinthe 
Metallurgical  J>epartment  of  Univeraliy  CoIK-^j. 
Sheflield.  and  is  now  manager  of  W,  N.  BruiuVm 
and  Sons'  Wire  Milh.  Musselburgh. 

HicNRY     CoRT     Harold     Cjiio>KJ*TER,     stifdied     ai 


ment  of  lii  r  r. 

EpwrN    '  ■■■f^.ttTs.    stiiul'-d 

at  the  City  and  tjudds  oi  1  -lit u re  ai  ! 

and  at  the  Royal  School  i  Flc  is  no^^ 

strator  in  Metallurg%'  at  iht  lalU;  institution, 

F.RMEST  Alfred  Wracght.  i^tuJietl  at  the  Royal 
Scbf>i)l  uf  Mines,  whore  he  is  now  Demonstrator  in 
Metallurgy. 

Frank'K  •  '  -  '^  •^-  -♦■  "ii^-rl  al  l^nivemty  Collc^. 
Ijverpool,  Ex  liibi  tion  Scholarship, 

which  he  i-  Ige. 

Walter   Kosenhain.   studieti  at   the  Uni 
Idliourne,    and    has    carried    out    some    n 
I    V  iiches  with  Professor  Fwing  At   Cttmliridgc      Htj 
1-  n^jw  scientific  adviser  to  Messrs.  Chatice  Bros,  and  Co,, 
Ltd.,  Birmint;hani. 

Octave  BuL'douard  is  Demonstrator  of  Chemistry 

at  the  Collt ♦  '  -  - M-  i  -  rf'c»?ived  th    -    '•>■ 

of  the  Soci  1  1  of  tht 

Society  fur   ,  .^  a  special   L        .,_ 

medal  from  the   iron  and  Sieel   Institute  in   igo?. 

PtERRE  Bkei'Il,  who  receivei*  the  Andrew  Carnegie 
Gold  Medal,  was  lor  five  vean*  m  charge  of  the  tabora*' 
tory  for  the  mechanical  ti^slmg  of  metals  for  the 
T-*afis,  Lyons  and  M  «n  Railway,     fie  is  now 

Director  of  the  Tcs'  a  tory  of  the  Conservu' 

toire  dcs   .\rts  el   MvM.i- 

Percy  Losg^tuik.  studied  at  University  College* 
Sh»?ffidd,  and  has  had  a  practical  training  in  foundry 
worlt,  lie  received  a  Carnegie  Research  Scholars  tup 
in  1902,  which  was  renewed  in  1903.  He  is  ultw 
assistant  at  the  National  Physical  Laboratory. 

THE    FAPERa. 

Some  thirteen  paptTs,  coveriog  a  wide  rajige 
of  subjects,  were  presented.  On  the  morning 
of  the  opening  day,  it  was  found  possible  to 
include  three  of  these. 

exPLOtiaNs  FROM  renito^iLicoN. 

Mr.  A.  Dupre,  Chemical  Adviser  to  the 
Explosives  Department  at   the  Home  Office, 
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and  Capt*  M.  B,  Lloyd,  Inspector  of  Explosives, 
lead  off  with  a  paper  on  *'  Explosions  Pro- 
duced by  Ferro-silicon."  This  placed  the 
Institution  in  possession  of  the  facts  which  had 
been  obtained  as  the  result  of  their  inquiries 
into  several  explosions  which  occurred  in  con- 
nection with  a  consignment  of  this  material  at 
the  Alexandra  Dock,  Liverpool. 

It  was  shown  that  iheeso  e:tplosions  are  probably 
due,  not  to  the  ferro-siUcon  ilself,  l>ut  to  the  presence 
of  impurities,  and  more  particularly  to  the  phosphorus 
compTjonds  contained  in  it.  The  best  methoti  of 
;ivoi(hng  such  risks  in  fyture  would  be  to  use  sath 
materials  only  as  are  free  from  phosphorus,  or  if  this 
be  found  impossible,  to  liU  up  the  drums  with  paraihn 
oil  of  high  it  ashing- point ;  or,  lastly,  by  submerging^ 
llie  finely  di\ided  material  in  water  until  all  action. 
has  ceased,  and  drWng  the  material  before  packin^^ 
as  it  is  improbable  that  on  a  large  scale  every  particle 
of  phosphide  of  calcium  or  other  gas-generating  sub- 
stance  would  be  removed  by  this  latter  treatment. 
The  drums  iised  should,  as  an  additional  precaution, 
be  ptrrfectly  watertight,  &.nd  of  such  strength  and  con- 
struction as  not  to  be  liable  to  become  insecure  under 
the  ordinary  conditions  of  transport. 

The  paper  was  followed  by  a  discussion,  to 
I*    which  contributions  w^ere  made  by  Mr.  Watson 
Gray,  Mr.  j.  E.  Stead,  Prof,  Harbord,  and  Prof. 
Le  Chatelier. 

PIQ-IROM     PROM     BRIQUETTES    AT     HfRRANQ, 

With  the  aid  of  a  great  nimiber  of  diagrams. 
Professor  Henry  Louis,  of  Newcastle-on-Tyne, 
described  the  scheme  of  operations  which  have 
been  commenced  on  the  Herrang  mining  pro- 
perty, sixty  miles  north  of  Stockholm,  These 
have  been  rendered  possible  by  the  in- 
genious inventions  of  Mr.  Gustat"  (jrondal, 
who  has  superintended  the  erection  of  the 
works. 

The  ore  as  miaed  is  conveyetl  from  the  various 
mines  by  aerial  wire  ropeways  to  the  crushing  works. 
where  it  is  broken  and  crushed  wet  ;  the  pulp  thus 
produced  runs  to  the  magnetic  concentrators,  which 
taite  out  the  magnetite;  the  latter  is  conveyed  by  a 
small  aerial  ropeway  to  the  briquet  ting- house,  where 
it  is  stamped  into  briquettes,  which  pass  next  throuRh 
the  briquet  ting' furnace  in  which  they  are  burnt  ; 
Ihey  are  then  hoisted  up  to  the  top  of  a  pair  of  charcoal- 
furnaces,  where  they  are  smelted  for  high-class  pig 
iron  ;  the  waste  gases  from  the  blast-furnace  fire  the 
briquet  ting-furnaces,  and  supply  gas  engines  which 
furnish  the  blast  and  also  drive  the  dynamos  of  a 
central  electrical  station,  from  which  power  is  con- 
veyed to  the  conceut rating  works,  as  well  as  to  the 
various  mines  for  haisting,  pumping,  etc. 

The  paper  explained  the  details  of  the  plant 
at  some  length,  the  author  mentioning  that  the 
works  had  already  fully  borne  out  his  antici- 
pations vvith  regai-d  to  economic  working.  It 
was  discussed  by  Mr,  A,  P.  Head,  Dr.  Weiskopf, 
and  Prof.  Bauer  man. 


The   Production  and  Thermal   Trcatmait 
of   Steel  in  Laige  Masses* 

THE    paper   read    by   Mr.    Cosmo    John 
emphasised   the  difference  in  the   conJ 
ditions    obtainmg    in    large    works  and    tliosis 
governing    laboratory    experiments.      In    ihd 
thermal    treatment    of    steel    in    large    work$ 
**  mass  "  and  **  time  **  were  impotant  consi<kra- 
tions.     A  brief  but  interesting  description  wkt 
given  of  the  practice  at  the  River  Don  Works 
of  Messrs*  Vickers,  Sons  and  Maxim,  Ltd.,  at" 
Sheffield. 

MCLTINO. 

All    the    steel   produced   at    the    River   Don    W.^rks.! 
with  the  exception  of  a  relatively  small  \^otv 
by  the  crucible  process,   is  made  in  acid-liii  _^ 

hearth   furnaces.     It   has   been   found    that    hi^^ti-^ 
steels,  such  as  those  referred  to  in  this  paper,  us 
the  manufacture  of  guns,  heavy  shaftings,  tires, 
etc.,  can  only  be  produced  satisfactorily  by  the! 
open-hearth  process,     llie  chemical  puri^-    ^  - 
the  author  means  a  low  percentage  of  pi 
sulphur,    is   secured   by    the   careful  sel... .  -  - 
materials  used.     No  difficulty  is  found  m  obla 
a  product  under  0-035  phosphorus  and  sulpbur. 
object  aimed  at  is  to  reproduce  in  the  bath  as 
as    possible    the    condition    found    in    "  well    kB 
crucible   steel    ready    for   teeming-     The   additiq 
aJuminium^  silicon,  and  other  deoxidisers  to  tli«  1 
is    but    an    indifferent    substitute    for    ;:      '  !fl 

Steel  made  by  tlie  ba^ic  process  would 
siuitable  for  the  manufaclun?  of  th^  r.r< 
to  in  thi«  paper. 

CASTIMQ. 

The  Steel  is  cast  in  ingot  moulds  of  circular    <>€triL'on.i!.^ 
rectangular,  or  square  forms,  depending 
pose  for  which  the  ingot  is  required.     Cu 
are  rarely   used,   and   then  only  when  the  lo^vii  ^(c 
com  para  tivdy  short. 

The  moulds  are  made  of  cast  iron.  \\  i  ' 
portion  of  non-conducting  material,  de>i 
the  bu-dy  of  the  ingot  may  solidify  and   ' 
still  liquid  head.     This  head^  being  the  i 
solidify,   ser\*es   to  include   the  region  i»i 
with  the  result  that  the  top  and  bottom  oi  the  i 
of  the  ingots  show  very  little  variation  in  cnmpmii 
II   the  entire  mould   were  lined  with  n- 
material,  many  ol  the  difhcultiesencouuti 
large  ingots  in  chilled  moulds  would  be 
there  would   be   the  objection   that    tin 
solidify  more  equally  over  its  mass,  cotitr.^..  ...r 
might  be  formed  in  the  portion  destined  for  ubc.  ' 
the  region  of  segregation  would  probably  occur 
also. 

Needless  to  say,  fluid  compression  is  not  ttsfd^ 
may  seem  late  in  the  day  to  urge  objections 
the  idea,  but  as  in  one  or  two  quarters  tbere  rcmi 
tendency  to  see  some  value  in  the  process,  it 
be  as  well  to  state  again  the  chief  objections. 

Properly  melted  steel  of  the  carbon  us^'^i  ♦  '  .r.  .^,  .t 
descrilied  in  this  pKiper  contracts  in 
Loohng,  and,  even  after  the  exterior  - 
liquid  interior  still  keeps  contracting,  and  on  soiidft^J 
hcalion  forms  internal  cavities  called  pipes.  If  ihiij 
ingot  mould  be  properly  designed  this  piping  occurs] 
in  the  head,  leaving  the  body  of  tbe  ingot  quite  sotid.^ 
There  will  be  no  blmrhoies  in  the  body    ol    an   hi|! 
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made  oC  properly  melted  steel  of  the  class  we  are 
describing.  If  there  arc  any.  that  particnlar  ingot 
is  unfit  for  use  in  high-class  work,  for  the  walls  of  the 
blowholes  would  not  be  welded  together  at  the  usual 
forging  or  rolling  temperaturt.  In  dead  soft  steel 
llitTG  d<K>s  not  seem  to  be  the  same  objection,  An 
ingot  free  from  blowholes,  iti  the  proof  that  the  steel 
was  prof>erly  melted.  We  have  just  seen,  however, 
that  if  the  head  ol  the  ingot  be  properly  designed, 
so  that  it  remainii  hquid  longt^r  than  the  bo«iy,  it  will 
contain  tlie  region  of  segregation  and  also  the  pipm? 
4t  may  now  be  a^ked,  of  what  possible  benehi  i 
fluid  compression  be  to  properly  melted  steel  ?  1  h  r. 
are  no  blowholes  to  be  reduced  in  volume.  The  pipe 
is  already  in  a  harmless  position,  while  the  volume 
o!  the  bead  cannot  be  reduced  without  danger  of  the 
body  of  the  ingot  containing  the  segregation  im- 
purities. 

The  hi|md  steel  itself  cannot  l>e  reduced  in  volume 
l>i'  -Hit  ;^''icticable  pressure  any  more  than  water  can. 
1  ^    gravity  of  '*  lluid  compressed  "  steel  and 

i<  steel  cast  in  properly  designctl  open  moulds 

is  rKagtiy  the  -same.  C>f  course  '*  fluid  compression  ** 
might  serve  to  mask  some  of  the  detects  of  sted  that 
liatl  Ijeen  badly  meltetl.  by  diminishing  the  vrilume  of 
the  blowholes,  but  in  that  case  the  correct  thing  would 
be  to  scrap  the  ingot.  Fluid  compression,  thcreiorc, 
cannot  possibly  be  beneficial  to  properly  melted  steeL 

POROINQ    AND     ROLLINa 

r  The  author  does  not  intend  to  describe  here  the 
details  of  the  forge  and  mill.  He  is  not  aware  that 
tliey  ^liffer  materially  from  the  usual  practice.  It 
TTiJpht  be  inentioued.  however,  that  the  correct  tem- 
perature at  which  the  steel  is  to  be  worked  in  tli^ 
liiiferent  departm^rnls  is  secured  by  the  u^e  of  ] 
mt'iers  whenever  it  appears  necessary.  The  necr 
data  re<)uirt*d  for  the  correct  treatment  of  the  ^tr^-■l 
is  t»upphed  by  a  properly  t^iuipped  metallnrgical 
huhnriitory,  where  mi'"''''  t>-<i-<  Are  made,  nk.  iim','  mrv-i-H 
iitical  points  a  \  and  pb^ 

In  the  cheiiii  -itory  corn; 

Mv  made  of  every  cast  ol  strel  made,  i  he  cajrinJUii 
are  determined  bv  tlic  colour  and  combustion  methods, 


As  a  rule  the  two  methods  give  very  near  results.  In 
the  testing  department  the  static  tests  are  mmfe  on  %^ 
hundred  ton  machine,  wliile  vibratory  tests  are  mado 
on  a  specially  designed  duplex  vibralorv'  teatiugl 
machine.  Working  with  tho  quality  steels  made  at 
the  River  Don  Works,  the  r^^ults  given  by  the  static 
test  are  found  perfectly  reliable,  and  the  vibratory 
tests  have  only  served  to  confirm  (hat  opimon,  The 
various  plants  for  the  heat  treatment  of  iJie  steel  are 
capable  of  dealing  with  masses  too  ft.  in  length  and 
toy  tons  in  weight, 

A  description  was  then  given  of  typical 
jiroductsi,  and  a  number  of  interesting  tables 
and  illustrations  were  presented,.  The  latter 
included  the  duplex  vibratory  testing  machine, 
shown  in  the  above  illustration,  and  used  at  the^ 
River  Don  Works.  It  was  shown  that  in  the| 
case  of  tires  a  suitable  structure  has  been 
obtained  without  any  thermal  treatment,  wliile 
the  remarkable  capacity  shown  by  these  tires 
for  resist  htg  wear  testifies  lo  the  correctness 
of  the  principles  on  which  their  manufacture 
is  based.  In  axles,  gun  tubes,  etc.»  oil  hardening 
is  the  thermal  method  adopted ;  while  certain 
other  forgings.  posst^stng  as  they  do  a  suitable 
structure  when  they  leave  the  forge,  only. 
require  annealing  from  a  comparatively  !ow 
temperature  to  Tclieve  any  strains  set  up  in 
forging.  Other  forgings  require  heating  above^ 
the  critical  range,  and  rapid  cooling  in  air. 

Id  the  course  of  the  ensuing  discussion  it  was  gon^ 
rally    admitted    that    the    author   bad  contributed    a^ 
ver^^  valuable  paper.     The  question  of  the  fluid  com- 
pression  of   steel   was   taken    up   ai   some   length   by . 
Mr.  J,  M,  Gledhill,  who  incidentally  said  that  a  gooq 
deal   of   nonsense   had    Ixien    talked'   by   many   peoplol 
to  the  advantage  of  fluid  compression.     Some  |>eopie 
had  said   that  it  improved   the  steel  chemically.     Of 
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Pyrometers  Suitable  for  Metallurgical  Work* 

A  y  the  Barrow  meeting  of  the  Iron  and 
•*^  Steel  Institute,  the  suggestion  was  made 
that,  in  view  of  the  growing  importance  of 
pyrometers  to  the  steel  industry;  arrangements 
ihould  he  made  to  enable  members  to  see  the 
actual  working  of  different  pyrometers^,  in  order 
to  enable  them  to  form  their  own  opinions  of 
th<?  relative  merits  of  the  appliances  avai  able 
for  metallurgical  puq)oses. 

The  Council  readily*adopted  this  suggestion, 
and  ap[)ointed  a  committee,  consisting  of 
Mr.  K,  A.  Hadfield,  Vice-President,  Mr.  J.  E. 
Stead.  Meml>or  of  Council,  and  Mr.  B.  H, 
Bruugh.  Secretary,  to  make  the  necessary 
arrangements  for  the  exhibition. 

Invitations  weri?  sent  to  idl  the  leading 
makers  to  exhibit  p>Tometer6,  and  to  furnish 
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THE    LE    CHATELIER   PYROMETER,      FIG. 

brief  descriptions  of  them,  the  result  being 
a  comprehensive  exhibition  of  these  appliances. 
A  report  was  also  presented,  including  descrip* 
lions  of  the  following  types  : — 

(1)  Baird  and  Tailock  pvTomcter. 

{2)   Knstol's  recording  air  pyrometer, 

Ijl  I   .11.  ...I. r    ,n,!  «:!if(tth  resistance  therm ointtrT 

(4)  loiter.. 

(5)  optical  pyrometer, 

(6)  Kobcrt^^Austt'u   ircorrling   pyrometer, 

(7)  Ko3tiC«hain  and  CalJendar  pyruiueter, 

(8)  ^)i^•mcn^^  clectricjii  pyrometer, 
to)  Siemeiiti   waU'i    pyroineter. 


i^r  optical  pyrotartcr. 
(tj)  Zaubtti  p 

A  useful  list  ot  British  Patents  for  PyrS^ 
meters,  by  H.  G.  Graves,  Assoc,  R.S .M  was^ 
also  included;  together  with  a  biblic. 

Mr,  r, 


by    . 

htm,  l?y  Oesaguiiers  •  m  1734.  ' 

they  used  ior  measuring  the  • 

t*eau     III  1754  Sraeatou  t  used  tht 

lashiQTi.     There  is  not  a  very  markt 

Uon     ]'<•  fry     and     pyi 

riaturaK  made  at  a  vt 

to   ■'  J-    «.ii   a5  ordinary*    t 

pri  he  most  interesting  is  1 

pa;  -     -  :    i  anonymousK'  to  the  K 

by   Newton   in    1701.     This   paper,    written   in 

descriliea   a  i>c^e  of   temperatures  and   a   methn 

determination  based  on  the  rate  of  cochin t 

bar  of  iron  trccly  ejtptwed  to  I  he  air. 

was  loilowed    up   to  some  extent   t 

1782    Wedgcwooti    proposed    his    fai 

depends  on  the  ^f" -'  '  ■ '^ -^ 

was  fully  a  wart 
metboil.  but  in  i , 
more  or  less  uniform,  nrnghi  *«?  ot>tained.  Fof  tiled 
early  history  of  pyroroetry,  reference  may  ht*  ttiadel 
to  a  classitied  bibliography  of  physical  sciences  g;iv«ii| 
by  Thomas  Young  as  an  appendU  to  his  coors^c  of] 
Lectures  on  Natural  F'hilosophy  and  Mechanical  Axi%\ 
which  was  published  in  two  volumes  in  1807. 

Before   1850,  the  patents  taken  out  for  devices  for! 
measurinjT  temperature  are  few  and  far  betwe*-n.     Tlml 
earliest  British  patent  appears  to  be  No,  i,2Ctt\  of  (i$o>,r 
granted    to    Stephen    Hooper,    ol    Walwortii,  for    **  h\ 
thermometer  or  mzichinr  for  asctf-n 
taming  the  heat  of  b:-  'its, 

and  v^arious  other  puq  ThiM 

appliance    might    be 
a      pyrometer,      ihouu 
depended  on  the  relai 
of  a  brass  tube  and  i\ 
yet     it     was      the      pi    . 
numerous  devices  of  siixiUar 
actcr    and     purpose.      The     noait 
recorded     patent     is     for      Janie$| 
Kewley's        balanced         me 
thermometer   m    iSi6,     Alter 
paten tii    became    more     nitfi 
and,     at     the     present      lime, 
yearly  average    is    over   a   dozen    thermometers  d 
pyrometer!>.      An    account    of    them    v^ill    I*-    fd 
in  those  volumes  of  classified  abridgraens 
tions,  entitled  "  Philosophical  InstnimenL 
published  periotlically  at  the  Patent  Offtce, 

The  following  account  was  given  of  the  Le  CblteHc 
pyrometer*  which  appeared  to  find  most  favour  ta  til 
ensuing  dist'iiivsion ;  — 

At   the   instance   of  the   Royal    Physic^  *r^-t.-.  ^tJ 
Institute   at   Charlottenburg,    Mr,    W.    C.    He 
the  well' known  lirm  of  platinum   refiners  at 
undertook  the  manufacture  of  a  pyrometer  AccanhacJ 


I. 


•  "A  Course  of  Exr^rimental  RhOo»Ophy,"  »til.  L11.4II. 
t  "  PbUcsaphical  Tntn&aclions,"  voL  Jilldil.  p.  5138. 
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10  the  principle  ot  Professor  Lt^  ChateKer,  of  Pans* 
The  i)rmLiple  involved  is  the  conversion  of  heat  intn 
^an  elfotnc  current  aniJ  the  cletcrminaUoa  oi  the  ck|?ree 
i^f  heat   by  a     suital)le    ilavice     in- 
dicating  (htt  electto-motive  fr.  ^ 
stich  a  current.                                             /^ 

\    decided    advantage  whicli    this 
pyrometer   pLisswses  over  all  othere 


\ 


THE    re    CHATELIKW    PVROMEIER.        FIG,    3. 


consists  in  its  eaae  of  application  and  con- 
vvnience  111  handHti^,  and  in  the  fact  that 
the  temperature  cah  l>e  read  otl  at  almost 
^'  the  source   of    heat.      The 

*'  11  don  of  the  apparatus  and 

ot  .,..    ..i-  .,,.■..  .■.  v,,..-raiion  : — 

Two  -Wires,  one  of  abholiiiely  pure  platinum. 
and  the  other  cousistiny  of  the  .^ame  metal 
alloyed  with  10  per  cent,  of  rhoilium,  are  fused 
tO|;ertier  at  one  of  their  ends  in  the  shape  of  a 
Kmall  ball  (fkR.  i),  and  thus  form  a  couple.  Thia  hall 
generates  a  slight  electric  ctirreni  when  heated,  and, 
a*  ascertained  by  the  lioyal  Physical  InstUutc 
by  comparison  vnih  their  celebrated  mr  thermometer, 
«ach  currents  are  pr-  -'  •  ite  to  the  heat  applied. 
Each    element    is    rn  d  by  a  tabic  ot  results 

determined  in  the  sa  itr. 

To  prevent  injury  to  the  wires  by  abrasion,  injurious 
t»aM*5,  and  by  alloying  with  other  meiaJs.  ihey  are 
s  enclosed  in  porcelain  tiit>es.  a  small  tube 
it  both  ends  being  usod  to  insulate  the  two 
wirv-i,  and  a  larger  one,  closed  at  one  end,  cuvenng 
the  whole.  The  koyal  Porcelain  Factory  at  Berhn 
prepares  such  tubes  from  an  extremely  refractory 
porcelain  base,  which  resists  a  lemperaturu  of 
2»92o**  F.  or  1.60Q*  C  These  tubes  can  tw  made  up 
to  50  in.  in  length. 

*\he    galvanometer    uj^d    iti    comiectiem    wiili    the 
pyrometer  is  of  the  D'Arsonval  type*  ainil  is  especially 
adapted      to      the    measuring    of 
thermo-current-s.      The  current    is 
Inuismitted      10      an      armature, 
woumi     in     quadrangular     «^hape,  -wim   ■■■>!*■■ 

through     a     fine     wire     of     haril  ^h©I^°*"*'*^'^ 

metal  which  does  not  oxidise. 
A  small  sjvring  of  the  same 
malenal  acts  as  a  negative.  A 
strung  permanent  magnet  with 
iron  pole  shoes  constitutes  a 
magnetic  field,  and  an  iron  cyUn- 
der  in  the  centre  coneenirates  the 
magnetic  lines  of  force.  The 
pointer  moves  over  two  scales, 
one  of  which  denotes  the  electro- 
motive force  of  the  current  in 
raicj-o- volts,  thus  making  it 
poaeible     to     check     ibe    r^f^tlings 


of     temperature.' 

c  L-imjk;     of     eacl|^ 

■  ''•?^table   tlmmb- 

luis     avoiding  J 

wire  while  in  i 


iilJlirr    lit    I'l- 

the  nieihoii 


The   knob  at    the  ■ 

l:  i.T  connected   lt> 

-nt,  or,  indirectly, 

!       From 

tticiiion 

two  w*rcs  is 
I  red.  and    tlif? 


ol     the    iiiittrument,     white   the 
direct     readings     of     the      ' 
On    il»e     side    af    the     t\ 
instmment    there   is    prnv.  .; 
screw,    which   secures    I  he    arr 
[he  breaJcin^  ol  iis  dedicate  su 

transit.  Tliis  screw  should  always  hv  c  tire  fully  ii«ctiJi»d 
l^eiure  moving  the  insirunu-nt, 

Ad}ustin$4  srrt'W>  in   the  l>a-  i.nl 

to  be  placed   rc*ttdily  in  a  hor.  1  I   a 

switch  on  the  l>ase  id  th<        '  rvs  n-r  the 

purpose   i>f    breakini^    th«  r.     The    wire 

ciamp-icrews  on  the  gai\ai.  \,.-  ..  ...  ;a.irked  +  and 
—  respectively.  The  ctatnp  mixked  +  should  he 
connectetl  (n  ihc  platinum-rhoduiTn  wirei  and  the  «m« 
marked  —  to  the  platinum  wire^  The  platinum  ift 
tlie  softer  one  of  th*>  two  end"?  — 
upper  end  of  t1 
the  scales  and  i- 
an  adjustni  ■ 
tht'  al»ove 
of   the   app.^, .1 

The  en<l   ot   the   h 
exposed  to  the  temp- 

tree  ends  of  the  wues  arc  contitrcleti  to  the  binding 
]n^iH  on  the  i^alvanomeler  <se<?  fig.  3),  Or,  if  de5ir*?d. 
th'  r  may  l>e  placed  at  any  *hstance  Jrom 

t\.  !  insulated  copper  wirrs  mav  be  u*ed 

111  CI  itmrt  1   iKMM.       Ihi-     ■    '        '         I  1  1       i.  %  ,\r,in^ 

or  Brown  and  Sliarp*  11  , 

or  at  ant  iii^i  If"' ^- fU,  ,...,........,.  ,,.....  ..,,ovdd 

be  no  t 

As  >.  iture  of  the  thejmio-elem?nil 

ba^  risen  to  that  ol  its  surroundings,  the  defiectJon 
of  the  pointer  along  the  scales  will  cease.  The  tem- 
perature surrounding  the  junction  of  the  elem^tit 
wires  with  the  copper  conductors  should  he  ^z"  1^. 
to  give  correct  re?imngi*.  Small  variations  therefrom, 
up  to  65"  F-,  for  insta?ice,  will  scarcely  be  signiticant 
for  the  application  of  the  pyrometer  in  ordinary 
practice,  Howe%er,  it  is  essential  to  keep  the  cold 
junction  mI  the  thermi>coimle  at  freezing-point,  if  it 
is  necessary  to  determine  tne,  exact  temperature  of  a 
furnace  or  other  source  of  heat  by  direct  readings  of 
a  galvanometer  The  successful  application  of  tliis 
instrument  in  practice  requires  in  ^ome  cases  special 
contriv  11  Jig,    2).  in  order   i         '  i   to  the 

various  1 1  is  intended  for.  uoiieter 

dial    rtj^i^.  ..^.^   uie  relation    1  - f      1.   „^_,^u^  .  •     ♦   -^^ 
perature  and  millivolts. 

A  very  interesting  demmis [ration  of  th*:'  wotk- 
in^  of  the  various  pyrometers  was  given  in 
the  afternoon,  and  on   the  following  day  the 
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various  appliances  were  discussed  at  length 
by  Sir  Lowthian  Bell,  Prof.  H.  Le  Chatelier, 
who  spoke  in  French,  Professors  T.  Turner,  H. 
Louis,  and  S.  O.  Arnold,  Messrs.  R.  A.  Hadfield, 
B.  H.  Thwaite,  A.  McWilliam,  A.  Campion, 
J.  M.  Gledhill,  Enoch  James,  W.  Hanson,  and 
W.  Rosenhain. 

THE  MANUFACTURE  OF  COKE  IN  THE  HU88ENER 
OVEN  AT  THE  CLARENCE  IRONWORKS,  AND  ITS 
VALUE    IN    THE    BLAST    FURNACES. 

In  his  paper  on  the  above  subject,  Mr.  C. 
Lowthiaji  Bell,  of  Middlesbrough,  explained 
that  before  the  year  igoi,  though  numerous 
trials  of  coke  made  in  different  forms  of  patent 
or  retort  ovens  had  been  made  at  the  Clarence 
Ironworks,  they  had  always  come  back  to  that 
made  in  the  old  beehive  ovens.  Every  trial 
had  proved  that  the  dirty-looking  "cinders" 
made  in  the  newer  apparatus  were  not  as  good 
as  what  they  had  been  accustomed  to.     It  was 


THE  HISSENER  OVEN.— FIG. I. 
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now  found,  however,  that  with  the  Hiissener  oven 
they  could  make  a  coke  giving  as  good  results 
in  the  furnace  as  that  made  in  the  beehive. 

Sixty  of  the  new  ovens  were  started  at  the 
Clarence  Works  in  January,  1901,  and  the  plant 
is  now  being  doubled. 

Section  AA.  (fig.  i),  is  through  the  flues  at  the 
ram  side ;  BB,  the  middle  of  the  oven  ;  and  CC  at 
the  coke  bench  end.  It  will  be  noticed  that  between 
•  each  oven  there  is  a  solid  brick  wall,  which  carries  not 
only  the  top  arch  of  the  oven  but  also  all  the  super- 
structure, leaving  little  or  nothing  to  be  carried  by 
the  side  walls  of  the  coking  chamber.  These  walls 
can,  consequently,  be  made  very  much  thinner  than 
is  usual  in  other  forms  of  ovens,  and  so  allow  the 
heat  to  pass  more  readily  through  them.  There  is. 
therefore,  less  consumption  of  gas  for  heating  the 
coking  chamber. 

The  horizontal  divisions  of  the  flues  are  built  into 
this  wall,  and  the  bricks  are  dovetailed  into  the  vertical 
ones,  which  in 'their  turn  are  tongued  and  grooved. 
This  arrangement  permits  any  single  oven  to  be  laid 
off  for  repairs  without  interfering  'with  the  working 
of  its  neighbours,  and  also  allows  the  vertical  walls  of 
the  oven  to  be  removed  and  rebuilt  without  disturbing 
the  top  of  the  oven  in  any  way. 

At  the  ram  engine  side  the  oven  is  fitted  with  ordi- 
nary fire  doors,  in  order  to  get  up  heat  on  starting,  and 
on  each  side  of  the  charging-holes  there  are  two  lo«->se 
bricks  (marked  a  and  b  in  the  section  BB) ;  by  takinij 
these  out  gas  from  the  ovens  is  aUowed  to  pass  into  the 
flues  without  going  through  the  washing  apparatus. 
This  arrangement  also  permits  the  ovens  to  be  used 
for  the  manufacture  of  coke  alone,  without  the  by- 
products. As  soon  as  the  oven  is  in  work,  and  u-hen 
making  by-products,  these  holes  are  pennanently 
bricked  up.  The  oven  has  three  charging-doors  and 
one  gas  off- take. 

In  regular  working,  the  gas  coming  back  from  the 
various  washers,  etc.,  enters  on  the  ram  side  under- 
neath the  floor  of  the  oven  into  two  parallel  flues, 
and  between  which  is  a  soUd  brick  wall.  Each  of 
these  flues  is  connected  with  the  upper  flues  of  the 
oven,  on  the  same  side.  The  great  advantage  of  this 
is.  that' the  heat  can  be  the  more  easily  regulated  on 
each  side  of  the  oven.  The  gas,  having  passed  through 
the  bottom  flues,  rises  up  to  the  top  of  the  oven,  re- 
ceiving on  its  upward  course  a  second,  and  on  turning 
into  the  top  flue  (section  C)  a  third  supply  of  irebh 
gas.  After  passing  back  in  the  upper  flue,  the  gas 
falls  to  the  second  one  (section  A),  being  enlivened  by 
a  fourth  supply  of  gas,  and  then  passes  through  the 
third  flue,  enlivened  as  before,  down  into  the  fourth 
(here  it  has  been  found  unnecessary  to  admit  any 
more  gas),  and  so  into  the  waste  flue  leading  to  the 
boilers  and  cliimney. 

It  will  be  seen  that  the  flues  are  really  in  two  separate 
systems,  each  heating  one  half  of  the  oven,.both  bottom 
and  side.  All  the  gas  is  forced  to  pass  through  ever>' 
part  of  the  flue,  and  qannot  take  a  short  Cut  to  tht^ 
chimney.  As  it  is  enlivened  in  so  many  places,  the 
heating  of  the  coking  chamber  is  very  regular,  and  is 
entirely  under  the  control  of  the  burner.  A  lar^o 
projwr'tion  of  the  air  necessary  to  burn  all  the  gas 
is  admitted  in  the  bottom  flues;  any  further  supply 
can  easily  be  regulated  bv  means  of  the  sight  holes, 
which  are  fixed  close  to  the  inlets.  About  ;o  per  cent, 
of  the  Ras  from  the  coking  process  is  used  in  healing 
the  ovens,  and,  havinij:  done  this,  passes  under  the 
boilers  at  a  temperature  of  about  1,500*'  F..  raising 
sutlicient  steam,  not  only  to  work  the  exhausters  tor 
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tije  ovens  ihemselves,  bat  also  for  the  by-product  plant, 
and  then  leaves  about  two- thirds  o£  thc'steam  available 
for  other  purposes. 

Tliis  paper  gave  rise  to  considerable  discussioa 
on  the  merits  of  the  different  coke  ovens,  the 
following  participating :  Dn  W.  Hiby,  Dr. 
Kideal,  Dr.  Dvorkovitz,  Messrs.  G.  Ainsworth, 
W.  Hawdon,  J.  Riley,  F.  A.  E»  Samuelson,  E. 
James.  T.  Westgarth,  B.  H.  Thwaite.  and  W» 
Kirkpatrick.  % 

Dr.  Dvorko\dtz  strongly  emphasised  Ihe  impor lance 
of  the  by-productB  in  estimating  the  value  of  the 
dUTerent  ovens.  Finally,  ,  the  author  invited  those 
inlerfstcd  to  go  to  the  Clarence  Works  and  see  ihe 
working  of  the  Hussener  type  for  themseh'C-s. 


The  Range  of  Solidification  and  the  Critical 
Ranges  of  Iron-Carbon  Alloys* 

Dl^.  CARPENTER  then  read  an  abstract 
of  the  above  paper,  which  dealt  with 
a  research  based  ujion  a  suggestion  made 
by  Mr.  R.  A.  Hadfiekl  during  his  evidence 
given    before    the    Committee    appointed    by 
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the  Treasury  to  consider  the  advisability 
o(  establishing  a  National  Physical  Laboratory 
in  this  country.  Mr.  Hadfield  stated  that  a 
determination  of  the  exact  melting  pomts  of 
iron  and  iron-carbon  allo}^,  *'  commencing,  say, 
with  pure  iron,  then  steel  with  oi  carbon,  the 
latter  element  gradually  increasing  till  white 


iron*  containing  3^-4  per  cent,  carbon  is  arriv< 
at/'  would  be  of  great  practical  importance. 
The  research  has  been  extended  to  an  invciti- 
gation  of  all  the  evolutions  of  heat  ^n  the 
alovs  from  the  beginning  of  solidification  dow^n 
to  500^*  C. 

The  results  .  '-  --^  - '  '  -  .0  .  .  ,..  ..  ...l.^^  in  tliia  held 

have  befji  en  KoOztbiiorn 

in  hts  welKkn       .  ,    ,  work  may 

h^  regarded  as  a  lest  of  the  accuracy  ul  Itia  conclusions, 
which  are  summarised  in  the  diagT3.m  below,  which  i» 
reproduced  from  his  paper. 

MCASURftlWCilT    OF    TEMPCftATURKB* 

The  temperature!^  H^ere  measured  by  thermoj  unctions. 
Three  of  these  have  been  iise^J,  one  of  them  being  a. 
junction  of  ptatiitum  and  platinum  rhotlium  (10  ^^r 
cent-  rhodmm),  and  two  bemg  junclion^^  of  platipum 
and  platinum  in(hum  (10  per  cent,  indium).  Tlie* 
diameter  of  tlie  wirtrs  was  about  05  mm-  The  two 
wires  were  autogenously  soldered  togetlier  in  ;i  sniall 
oxy-coal-gas  blovi'pi|>e,  and  were  annealed  by  Knowing 
with  an  electric  current.  The  free  ends  were  liArd 
soldered  to  copper  leads.  The  janctxotjs  with  the 
copper  wcxe  kept  nt  oC.  by  being  placr'  «"  i  ''^'^ 
containing:  melting  ice. 

OCTCIIMIflilMQ    THE    RANOC    OF    SOLIDIFICATION* 

Dfscrtlrihm  f^f  Fiir«rtcr.— The  nielun^  furnace  used 
was  a  concentric  jet  crucible  lurnaco  capable  of  lakiJiK 

a  Xo.  3  Morgan  crucible.  (A  . 
diagram  oi  a  vertical  section 
Qi  the  furnace  is  shown  in 
hg.  i.y  The  gas  flame  under 
Inrced  draught  enters  the  furnace 
casing  at  b  spins  roun^l  between 
tJje  crucible,  E.  and  tlie  lumacc 
wall  and  issues  from  a  hole  itt 
the  lirebrick  cover  at  H.  Th» 
tlnckness  of  the  casing.  D,  i^^  *. 
5  in.  in  the  narrowest  part. 

In  all  cases  except  that  of 
alloy  No,  2.  where  a  magncsia- 
Jined  graphite  crucible  w^s  usisd 
to  avoid  as  far  as  possible  the 
carbun^ing  action  of  the  tlaine, 
I  Ik  melts  were  made  in  saia- 
mander  crucibles. 

The  method  ot  procedure 
was  as  follows  •,  From  3  lb.  10 
4  lb.  of  material  were  melted 
down,  the  crucible  being  closetl 
by  a  lid.  The  time  needed  lor 
thi^  varied  lictween  ilurty  to- 
tlurty-tjve  minutes  for  the  high 
carL»on  iroits,  and  alxjut  one 
and  a  hall  hours  for  the  lowest 
carbon  irons.  U  necessary, 
slaij  was  then  skimmed  otT,  and 
the  mixture  wdl  sltrred  with  a 
salamander  ro<L  The  healing 
was  continued  about  ten 
minutes  longer,  the  hd  wa^  then  replaced  by  a  fireckiy 
cover  with  a  |-inch  hole  drilled  through  the  midtllc. 
and  the  flame'  turned  out.  The  tliermojiinction,  II, 
enck«eil  m  a  fireclay  tube^-  closetl  at  the  bottom*  wa& 
iciserted  through  the  hole  in  Uic  co%'er  into  the  muUen 
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•  "  L*  f«r  cl  r*d«r  a«i  1H>iol  6ic  vwe  ite  la  d<ictiliie  d»  PhasfA." 
Xeibdarifl  »uf  physikari*chc  Chimie,  toL  MOfiv,.  p.  4J7.  ^^'^  ^^^^ 
••  j^nirn4l  u(  the  Iron  and  Sieel  In^Utute,"  lyoJ.  No.  U.*  p.  jr  1 
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THE    RANOK    OI'  SOUniFlCATlOK    AND  XHB  CRlTtCAL 
RAXOES  OF   IRO)?-CARliOK'  ALLOYS. — KIG,    I, 

flttifl,  care  being  taken  to  place  it  as  nearly  as  jxia^^ible 
in  the  centre  aiul  at  a  distance  of  about  |  in.  above 
llm  Ijottom  of  the  liquid.  By  thi;*  means  about  2  in.  d( 
the  IbennojuiKlion  wires  were  immerse<l.  'nicsv  were 
in^vilated    from   one   another   by   a   *:       "  1  Tocelam 

lube  throij^'h  which  one  of  them  ^\  -).      the 

cold  junctions  were  placed  in  an  ice-lt^^^  1....  lUe  yt'ircs 
from  here  connected  with  the  potentiometer, 

THK    CRITICAL    RAMGCS    OF    THE    ALLOYS* 

1  he  principle  of  the  metho«i  of  taking  the  ccnjling 
curves  was  that  introduced  by  Roberts- A  us  ten  and 
Stan&rteJd,  Wz.,  diderentiaJ  cooling  between  the  alluy 
and  platinum  cooUng  under  tlie  same  conditions.  The 
cooling  curves  liavc  been  taken  in  air.  Under  these 
conditlon^i  the  surface  oi  the  metal  Iwcomes  oxidised, 
but    not   to  an  ej«tcnt  sufficient   to  mask   the  critical 

Tlie  type  of  furnace  made  in  the  laboratory  is  shown 
in  tig,  2,  It  consists  of  an  unKlazed  porcelain  tube 
16  in,  in  length,  j  in,  in  diameter.  C.  heated  eleetncally 
by  a  coil  oi  nickel  wb"e.  i  '$  mni.  diameter,  carrying 
al)out  20  ampere-s.  and  insulateil  by  crushetl  quartz, 
Q.  contained  in  a  wide  porcelain  tul>e.  li,  closed  by 
Inmacc-ends,  D.  The  whole  was  contained  in  a  mag- 
nesia steam-pipe  covering.  M,  The  wire  is  wound  over 
tlie  central  g  in.  of  the  tube,  the  distance  between  the 
coils  gradually  increasing  from  the  outside  to  the  centre 
in  orrJer  to  compensate  for  the  cooling  effect  of  the  ends. 
At  the  thermal  centre  ol  such  turnaces  there  is  usually 
a  space  o(  at  least  2  in.  wJiere.  lie t ween  i  ,uch:»*^  and 
rtoo^'C.  the  temperature  variation  is  not  greater  than 
at>out  3°C.  A  temperature  oi  i.ooo'  can  be  reached 
with  about  740  watts- 
Cylinders  of  the  alloys,  f  in*  long  and  )  in.  in  diameter, 
were  turned  for  the  cooUng  curves.  The  platinum 
cylinder,  A,  wa^  drilled  isith  one  hole  for  the  insertion 
of  one  end  of  a  differential  themiojuncHon.  the  other 
emi  of  which  was  placed  in  a  hole  drilled  m  the  alloy, 
B.  The  It.iejs  F  trom  these  were  h«Lrd  soldered  to 
copper  "  d  in  an  ice-box,  and  connected  w'th 

the  galv  G.     A  second   hole  was  drilled    in 

B  for  an  iutle]>cndent  ihej-moj unction  connected  uith 
the  potentiometer.  With  this  arrangement  galvano- 
meter G  indicates  ihfferences  of  temperature  between 
the  platinum  and  the  alloy,  while  the  potentiometer 
gives  the  actual  temperature  of  the  fatter. 

The  results  of  the  observations  on  the  solidi- 
fying ranges  of  the  allo\i»  are  given  in  columns 
3  and  4  of  the  table.  With  regard  to  the  com- 
plete tesults  given  in  cohimns  5  to  I2»  ihe 
authors  state  that — 

where  possible  the  Ireginofng  and  the  ma^dmtim  veJocilv 

of  heat  evolution  at  each  critical  change  is  staled. 
The  former  is  indicateil  by  the  temperature  at  which 
the  curve   begins  to  change  its   slope,   the    latter    at 


s  about   i.\05^. 
Illy  convex  up\\'ar«ls. 
iKic,   but   rises    fn 


CONCLUSIOMaw 

So  lar  a*  out  r^iil»s  -j^^   Onx  confirm.  bniadJy  spooH*'  ' 
ing,  the  Noom's  diagramt  subjefct't 

the  io\h 

u  The  iiM 

2,  AB  is  a 
5.  oB  is   riMi    L»    iiuu^ii 

to  B, 

4.  SE  may  be  represented  quitd  as  well  liy  a  sli 
line  as  by  a  curve; 

5.  PK  IS  not  a  strai>^bi  line,  but  rides  from  P  to  ] 
Further,  our  results  indicate '  that  the  diagram  wilT^ 

be  amplified  in  cenaiu  parU  when  (lie  equiltbrtujit 
l>etwi?cn  thi^  various  phases  Uas  betm  tnor«*  fully  studltKi^ 
viz,,  on  account  of — 

I.  The   small    thermal    chaitge    at    about   pjo'    for] 
alloys  with  carbon  oouieni  08 — 4*5; 

2'  The  slou-   th'         '     '  >i\    abotit  Ooo*   found  \ 

over  the  whole  r;i 

3.  The  evohiiioij     .  .   .,..,.    ..,    about  yoo'   found  in* 
nlloys  Son,  ^s  *i"d  38, 

Part  of  lh»'  rvi  <  ti^r  ol  this  reseaith  haa  tuscn  de- 
frayed out  01  It  to  ibe  Laboratory  ttcm  tlie'^ 
Iron  and  Str-                 i','. 

The  aulhon*  ackiniwlaJge  with  pl<»J»ure  the  int^ieat 
taken  in  their  work  bv^  rv.  Glaatcbrook,  the  DirectCir  Ot 


the  Lilxjratory, 
Richardson  for  hr 
the  ciiein!     '    -    ' 
as  to  te: 


also  to  thrmk  Mr,  L.   P. 
1  of    the  work,  pnrticularly 
I' J  Ur,  J.  A.  Hatkcr  for  ad%'tciet 
uremenls. 
uQ  criticised  the  paper  ai   ••tirm- 
length,  said  he  had  read  it  with  very  great  » 
as  it  was  one  of  firni-rate  importance  in  settlitiL 
points  in  regard  to  which  there  were  large  gaps  in  ih*?ir 
previous  knowledge.     He  congrainlated  most  heartily  , 
the   authonties    ami    staff    ot    the    National    Physical 
laboratory    on    the    completion    of    an    excerdingly 
important  and  laborious  piece  of  work.  '    ' 

VOTia    OF    THANKS. 

After  some  further  diBcussion,  the  proceedings 
terminated  with  vott-s  of  thanks  to  the  Insti«  i 
tution  of  Civil  Engineers  for  the  use  of  the 
premises,  and  to  Mr.  Carnegie  for  his  able  t:on* 
duct  in  the  chair. 

A  number  of  papers  were  taken  as  read. 
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Mr*  B.  H«  Thwaite  on  the  Steel  Strtictufes 
of  America* 

NO  one  who  goes  to  the  United  States  can, 
in  any  sense  of  the  word,  overlook  the 
.olty  steel  structures  employed  in  modern  busi- 
ness centres.  Mr.  B.  H.  Thwaite,  during  his 
recent  American  tour,  has  been  viewing  them 
more  particularly  in  the  light  of  their  signi- 
ficance to  the  iron  and  steel  worker  on  this  side 
of  the  Atlantic.  His  paper  on  "  The  Use  of 
Steel  in  Americali  Lofty'  Building  Construc- 
tion "  brought  out  the  striking  fact  that  the 
credit  of  the  basis  of  this  mode  £)f  construction 
really  belongs  to  English  engineers. 

Later  and  more  modem  developments,  from  the 
date  of  the  early  eighties,  had  their  home  in  thie  United 
States,  and  from  amongst  the  group  of  workers  and 
pioneers,  two  men  deserve  conspicuous  mention,  one  of 
whom,  Colonel  Wm.  B.  Jenney,  of  Chicago,  may  be 
considered  to  be  the  father  of  the  American  develop- 
ment of  the  steel  and  iron  frame  system  of  construc- 
tion in  wliich  the  steel  frame  isupports  everything, 
the  skin  or  outer  walls,  the  floors,  and  the  roofing. 
By  Jenney's  pioneer  work  steel  and  iron  were  made 
the  essential  component  elements  of  construction. 
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AMERICAN    LOFTY   BUILDING  CONSTRUCTION. 

A  modern  example  of  grille  foundation  construction. 
(Fig.  I.) 

To  another  Chicago  architect,  Mr.  W.  H.  Bumham, 
cretlit  is  due  for  the  novel  method  of  the  grille  founda- 
tion construction  system,  that  safely  permitted  tier  upon 
tier  of  storeys*  to  be  built,  making  up  an  aggregate 
Aveight  of  thousands  of  tons  of  superstructure,  without 
danger  of  serious  or  irregular  settlement. 

The  first  really  complete  application  of  the  principle 
of    steel     frame      construction    is    embodied    in     the 


fourteen  storey  Tacoma  building,  built  after  i886  from 
the  designs  Of.  Messrs.  Holabird  and  Roche.  This 
construction  constituted  an  epoch  in  American  archi- 
tectural history,  and  in  the  evolution  of  the  use  of 
steel  and  iron  in  building  construction.  Since  this 
date  (i886)  the  steel  frame  element  has  attained 
supreme  importance,  architectural  features  becoming 
questions  of  subordinate  value. 

As  the  buildings  attained  higher  and  higher  altitudes, 
the  question  of  the  effect  of  "wind  pressures  had  to 
be  faced,  and  most  ingenious  methods  of  wind  bracing, 
involving  a  still  further  increase  in  the  use  of  steel,  have 
been  devised ;  the  earliest  serious  attempt  to  structurally 
face  the  problem  of  wind  pressures,  is  probably  the 
one  embodied  in  the  extension  of  the  Reliance  building 
in  the  year  1894.  The  characteristic  feature  of  the 
system,  known  as  the  table-leg  wind-bracing  method, 
consists  in  making  each  floor  rigid  in  itself,  deep  plate 
girders  connected  by  vertical  splicing  plates  to  the 
columns,  and  not  by  merely  being  hung  bolted  to 
brackets ;  these  plate  girders  connecting  all  the  out- 
side columns  constitute  the  origin  of  the  title,  the 
Table-Leg  Principle. 

THE    RATIONAIA    Or    THE    SYSTCM. 

We  know  that  the  use  of  steel,  the  conspicuous 
feature  of  the  system  of  construction  under  review, 
has  permitted  floors  to  bjB  superposed  over  floors  to 
.  an  extent  never  dreamt  of  as  possible  by  orthodox 
masonry  constructionists.  Now  the  extension  of 
height  involved  in  the  tiers  of  storeys  may  reasonably 
prompt  the  question,  Cui  bono  ?  The  reply  can  be 
found  in  the  constant  tendency  of  modern  civilised 
life  towards  concentration  of  effort  and  energy.  Every 
additional  floor  added  to  an  office,  warehouse,  or 
factory,  means  the  duplication,  more  or  less  completely, 
of  the  ground  area  on  which  the  building  stands.  The 
effect  of  the  steel-frame  system,  in  raising  the  normal 
number  of  storeys  'from  l^ve  to  twenty,  is  equivalent 
to  the  addition  to  the  business  area  of  Manhattan 
Island,  New  York,  of  some  200  acres  of  habitable 
land — probably  representing  an  increased  yearly  rental 
of  1^  millions  sterUng.  Although  the  highest  quali- 
fication in  favour  of  the  steel-frame  system  of  con- 
struction is  embodied  in  the  fact  that  it  has  extended, 
the  safety  limit  of  building  height  by  an  additional 
twenty  storeys,  the  system  is  now  being  applied  to 
structures  of  the  height  usual  in  Europe,  and  within 
the  Umits  controlled  by  building  regulations  of  European 
and  British  cities ;  *    but  the  author  trusts  that  his 


♦  Aji  Essential  Condition  of  Success. — As  a  rule  all 
the  steel-frame  buildings  erected  under  the  sup>er- 
vision  of  the  expert  engineers  are  designed  with  most 
conscientious  care.  The  author  was  surprised  with 
the  thoroughness  with  which  all  the  proportions  were 
calculated  to  satisfy  exigencies  of  variable  loads,  to 
secure  safety  from  settlement,  from  fire  effects,  and 
from  the  influences  of  wind  pressures.  The  methods 
of  calculation  and  the  average  precautions  taken 
would  satisfy  the  most  cautious  of  British  engineers ; 
yet  at  the  same  time  clauses  safe-guarding  the  pubUc 
against  the  jerry-builder  of  steel  structures  ought  to 
be  inserted  in  the  building  regulations  of  the  cities 
of  the  United  States.  The  steel- frame  system  o^ 
building,  of  so  much  interest  to  iron  and  steel  makers, 
has  sutfcred  by  the  action  of  unscrupulous  builders 
who  are  suliliciently  dishonest  to  prefer  to  paint  imita- 
tion rivets  and  use  girders  of  inadequate  strength- 
Such  unscrupulous  work  has  already  proved  fatal  to 
men's  lives  in  the  I'nited  States,  and  constitutes  a 
warning  for  those  responsible  for  the  framing  of  the 
building  regulations  ot  our  cities. 
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explanation  of  the  rationale  of  the  system  will  tend 
to  induce  the  Iron  and  Steel  Institute  to  use  its  influence 
in  removing  the  British  and  European  restrictions  that 
prevent  the  full  advantages  of  the  new  system  from 
being  secured.* 

The  increase  of  office  acconmjodaticm  by  the  con- 
struction of  the  lofty  steel-frame  bnikiings  has  brought 
down  the  rents  of  offices  and  warehouses  ;  lor  example, 
the  charge  for  offices  in  the  old  buildings  of  12s.  per 
square  foot  has  been  rednce<l  to  ajs  low  as  68.  a  square 
foot,  a  price. that  includes  conveniences  and  advan- 
tageii  that  did  not  exist  in  the  old  offices. 

Jl  will  be  reahsed  that  a  substantial  reduction  of 
rent,  along  with  the  additional  and  splendid  advantages 
aad  conveniences  provided »  makes  the  new  system  a 
positive  boon  to  the  City  worker.  That  the  system 
may  also  be  profitable,  a^  it  deserves  to  be^  is  pro\'ed 
by  statistics. 

AN    IfMPORTANT     FIELD     OF    APPLICATION, 

{  The  field  of  application  of  iron  and  sieel  m  the 
steebframed  building  operations  has  assumed  very 
important  dimensions.  It  is  one  that  is  rapidly 
exienchng,  and  that  the  effect  ol  the  irresistible  law 
of  the  survival  of  the  fittest  will  become  evident  here, 
will  be  the  opinion*  of  metallurgists  and  engmeeers 
who  have  the  pri\'ilege  of  the  experience  of  seeing  the 
systems  for  themselves  in  the  great  cities  ol  lh6  L'nited 
States. 

The  proportions  of  the  ^eel-framed  building  demand 
for  steel  in  the  United  States  are  increasing.  It  may 
with  sufficient  accuracy  be  assumed,  that  on  the 
average  of  the  last  five  years  some  2C>0,ooo  tons  of 
steel  and  iron  are  absorbed  in  steel-frame  construction 
in  the  United  States  per  annum, 

in  this  new  structural  development  the  American 
iron  and  steel  industry  has  indeed  found  a  Iriend, 
Shall  the  friendship  be  extended  to  cover,  in  its  benefits, 
the  iron  and  steel  workers  of  Euroj^e  and  Cireat  Britain  ? 

The  mechanical  equipment  of  a  tirst-class  steel- 
frame  structure  includes  the  provision  for  ventilation 
hearting,  fire  protection,  refrij^eratiou,  electric  Ughting, 
telephone,  and  electrical  services — power  provision 
for  lift  or  for  elevator  service- — all  requirements  involv- 
ing in  some  measure  the  use  of  steel  and  iron. 

IMPORTANCE  OP  THE  KNOWLEDQC  OP  THE 
SYSTEM  ON  THE  PART  OF  THE  IRON  AND 
STEEL  MANUFACTURER. 

In  the  United  States  the  new  system  lias  practically 
revolutionised  the  professional  constructional  organi- 
sation, the  engineer,  stecbframcwork  designer,  and 
the  ironworks  have  partially  displaced,  for  the  con- 
structional services,  the  arclutect  and  the  timber-yard. 
The  engineer  ancl  the  architect  have  joined  forces 
with  the  happiest  results^ — science  and  aesthetic  art 
Ijeing  thus  associated.  The  new  sv'stem  of  construc- 
tion haa  not  bc*en  adopted  in  Great  Britain,  ejtcept 
In  a  very  tentative  way.  and  for  buddings  of  some 
four  to  five  store^-s  only. 

An  examination,  whenever  an  opportunity  occurs, 
of  the  details  of  the  steelwork  structural  system  will 
soon  convince  iron  and  steel  makers  that  they  will 
probably  benefit  by  becoming  interested  in  watching 
and  aiding  the  new  dev^elopmcnt,  which  puts  their 
product  on  such  a  high  plane  of  utility, 

•  The  height  of  buildmgs  is  restricted  in  some  of 
the  American  cities,  although  in  others  a  man  may 
build  any  structure  he  pleases  00  the  lot  he  owns. 
There  are  no  laws  respecting  hght,  except  for  certain 
classes  of  buildings. 


The  stccl-lramed  stnicturai  S)^iem  i^ermits  a  con- 
siderable part  of  the  mechanical  work,  involved  irt 
fitting  together  the  ditfercnt  elements,  to  be  carritod 
on  at  the  iron  or  steel  works. 

In  the  Umted  States  the  mechanical  work  of  fjtung 
is  divided  into  two  branches,  ditierentialed  by  the 
terms  shop  and  field  worlt. 
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A^ERICAK  LOFTY  MULDING  CONSTRUCTIOX. 
Conventional  signs  for  five  ting  shop  and  iield  uork^ 

The  diagram  (.fig.  2),  shows  the  graphic  method 
deftning  wluch  is  shop  and  which  is  field  work,  The 
columns,  brackets,  gussets,  and  other  steel  support 
attachments  are  as  far  as  possible  riveted  up  l>efore 
they  leAve  the  manufacturer's  works,  girders  are  cut 
to  length,  and  all  holes  cored,  drilled,  or  punched  ; 
in  fact,  every  part  of  the  work  is  designed  to  secure 
rapidity  in  working  constructions  with  the  minimum 
degree  of  transport,  etc.  When  the  steel  columns 
and  girders  arrive  at  the  site*  they  ure  then  re.ady  for 
immediate  attachment,  the  result  is  a  speevl  of  erection 
that  to  Europeans  appears  to  L*e  little  short  of  mar- 
vellous. The  examples  presented  of  the  rapidity  of 
construction  are  sufficiently  convincing ;  a  twenly- 
slorey  building  may  be  erected  m  less  than  ?iix  montlis ; 
buildings  have  been  c-rected  at  the  rate  of  one  stonsy  1 
complete  in  a  fortnight. 

Other  papers,  taken  as  read,  were  as  follow^s  : 
*'  The  Thermal  Efficiency  of  the  Blast  Fur- 
nace/' by  W.  J.  Foster.  Darlaston ;  "  The 
Syntliesis  of  Bes^^emer  Steel."  by  F.  J.  R. 
C'arulla,  of  Derby ;  '*  The  Effects  of  Slowly 
Applied  and  Suddenly  Applied  Stresses.  * 
by  Pierre  Bremi  (Paris)*  Carnegie  Research 
Scholar  ;  '*  The  Plastic  Yielding  of  Iron  and 
Steel/*  by  Walter  Rosenhain,  B.A.,  Birming- 
ham ;  *'  The  Influence  of  Temperature  on  Steel 
and  Iron  Castings/*  by  Percy  Longmuir  (Shef- 
field), Carnegie  Research  Scholar  ;  and  **  Troos- 
tite/'  by  Henry  Cook  Boynton,  S.M,  (Harvard 
University) - 


*  liadi  storey  bears  us  own  weight. 


SOUTH  AFI«CA  AS  A  MARKET  FOR  BRITISH  TRADE 

MR.    HENRY    BIRCHENOUCH'S   OPINION    AS    A    BUSINESS    MAN. 
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oi  their  intentions  or  by  the  folly  of  those  persons  i%KqJ 
haii  driven  them  into  such  a  ilemnostrat*"^       ^^ 
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HOPKFUI.    IMDICATIOMS. 

He    admitted    that    there    had    been    an    «aiotmo«tsl 
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THE   SOCIETY    OF   ENGINEERS 


HOLDS    ITS    JUBILEE    MEETING 


AT  the  Jubilee  Mc^etinK  of  tfus  Society  of  En^ineers^ 
held  at  the  Royal  United  Service  Institution. 
Whitehall,  on  MonvUy  evening,  May  jrnd.  Mr.  D.  B. 
Butler.  Fresirlent,  in  the  chair  Mr/FVrr\'  F.  Nursey, 
Past  President  ;mcl  Secretan ,  read  a  "  Jubilee  Retro- 
spect," be»n^  ii  hriel  history  of  the  Society  from  its 
inception  to  the  present  time.  After  referring  lo  his 
election  as  a  member  oi  the  Society  in  1^58.  four  years 
after  its  inauguration,  a^id  to  tlie  fact  that  in  one 
capacity  or  another,  honorary  or  otherwise,  including 
that  of  President,  he  had  worked  lor  it  without  a  break 
ever  since  he  was  elected.  Mr.  Nur^ey  proceeded  to 
point  out  that  although  the  Society  was  esiabUshed 
m  1854,  it  was  not  thtfn  known  by  its  present  name. 
For  the  first  three  years  of  its  existence,  it  w^as  called 
the  Putney  Club,  having  been  founded  l»y  students  of 
Putney  College,  an  institution  which  formerly  existed 
for  the  education  of  enjy^oeerK.  The  founders  were 
Robert  Monro  Christie,  Henr\'  Palfrey  Stephenson,  and 
.Mfred  WilUama,  the  latter  of  whom  held  tlje  oftice  of 
Honorarv'  Secretary  and  Treasurer  to  the  day  of  hi? 
death  in  1894.  The  members  used  at  first  10  meet 
periodically  at  the  ofHces  of  Mr.  Chnstie  and  Mr. 
Stephenson,  when  vfirious  points  of  engineering  practice 
wure  introduced  and  discussed,  on  the  line^  of  the 
t apical  discussion  system,  now  50  largely  in  vogue 
»n  tbe  United  States  and  which  was  successfuny  adopted 
upon  one  occasion  last  year  by  the  Society,  tn  1855. 
however,  the  formal  reading  and  discussi'  i^ts 

was  commenced.      In  course  of  time  a  set  t-i  1  ar 

rules  was  framed,  and  out  of  these  from  li.-..  .■■  aine 
have  been  evolved  the  comprehensive  rules  and  bye- 
laws  by  which  the  Society  i!=i  now  governed. 

At  the  Annual  Meeting  of  the  members  of  the  Putney 
Clob  held  on  December  ;th.  1857,  Mr.  Nursey  stated 
that  the  Society  was  re-chri'atcned  by  its  present  name 
— "  The  Society  of  Fn^Hneers."  At  that  date  the 
numlier  of  members  had  increaaeii  to  54  from  2i^, 
which  latter  was  its  strenjjth  at  the  close  of  i-^Sy- 
Thi'^  -n-  r.-i^.  ,j  r>.,r>.r„.|-s  necessitated  a  larger  meeting 
ro(  I  lit  tee  Room  in  Exeter  Hall  was 

tak'  .     \  In  course  of  time  the  Committee 

Room  prove<^l  too  small,  and  the  Lower  Hall  was 
cngagetl  for  the  meetings,  which  were  held  there  for 
some  years.  A  prommcnt  feature  of  the  year's  work 
in  tS^^  was  the  awarding,  for  the  lirst  time»  premiums 
of  booky  for  papers  reatj  during  the  year,  the  first 
recipients  being  Mr,  James  Amos  for  a  paper  on  '*  The 
New  Hydrauhc  Lift  of  the  Than^es  (Graving  Dock/* 
attd  Mr.  John  Glynn,  Jun,,  for  a  paper  on  **  Dr.  Clarke's 
Water  Softening  Process."  The  year  tl<6i  was  marked 
by  the  holding  of  a  conversazione  in  the  lower  hall, 
Exeter  Hall,  on  June  i  nh,  which  function  was  success- 
fully repeated  in  1863,  The  latter  year  marks  the 
introtluction  by  Mr.  Williams  of  vacation  visits  to 
works  of  engineering  interest,  the  first  visit  being  to 
the  Sou  I  hern  On  I  tall  of  the  Main  Drainage  Works. 
Later  on  m  th*.*  vear  the  Northern  Outfall  wa^?  visited. 

INSTITUTION    OP    HONOftARV     MCMOCHS'    CUiaS. 

The  year  liJb.i  witnessed  the  institution  of  the  class 
of  honorar^^  members,  although  none  w^rrc  elected  until 


1865.     Amongst  the  earliost  honoitirv  intern  bens  vti 
L<i*rd  rinyfair,  Sir  WlHiAm  Fairbairn,  t^ir  lo!  -  ''  -    '-1 
Sir  Joseph  Wliitw^orth,  Dr    Percy  aud  Pr 
tjuorn    Rsnkine.      In     *>  ^     Him    .inr<ii<.n 
certificates   of   memb<.r 
issue  was  not  tiien  co)i 
however,  adopted  la  iSb;  tn  i  ki  loini.    ^ 

to  later  times.  Mr,  Xursej^  cn  at  the  y< 

merited    notice   as    being    that    lu    which    1  ii 

lionorarv  secretary   and   trea*<urer,   Mr.   <"  i, 

-^    !    the  Society    with    the   handsome    1.. 
tjold   and    enamel   worn   t»y   each   sui 


MEMBSR8MIP. 

Proceeding  to  grnerahiies,  Mr.  Nursey  next  touched 
upon  the  membership  roll  and  the  useful  work  done  l>y 
theSociei  y  during  in  fifty  years  of  existence.  Referring 
to  the  figures  of  n\cml»erahip  of  the  Society,  in  its 
early  da>^,  he  said  that  the  rate  of  subsesjuent  pro- 
gression had  Iveen  somewhat  irregular,  tn  i8£>.3  the 
Society  touched  a  maximum,  when  it  had  a  record 
number  of  522  memt>ers.  After  that  it  detlini'd  a  little, 
but  ■"  '  ■•  **"^  .,^-..  ,,.ns  record  was  l>ea ten  by  one,  the 
mei  t   533.     La><1   year  witnessed  a 

marl  ,         that,    the   Society    numbcnng 

540  members  at  thf?  close  of  the  year.  "  And/*  said 
Mr.  Xurscy,  "  we  are  still  on  the  increase,  inasmuch' 
«s  during  the  present  year  we  have,  so  far»  eltfCl^J 
eight  new  members,  which,  with  the  seven  lo  be 
balloted  for  at  the  close  of  the  present  meeting,  practi^ 
rally  brmgs  our  numerical  strength  to  555  members 
md  associates/* 

THB    WORK    OF    THE    SOCIETY. 

As  regards  the  usi*ful  work  done  tiy  the  Society, 
Mr.  Nursey  said  :     "I         '  '  r    '  *    'iod 

forty- four  volumes  ot    1  'Jr 

the  past  year.     Th"   '  !y 

371   papers,  ilbisii  ^t 

engravings.     In  i.^  n 

us  several  papers.  Ainongsi  thtrt^e  may  be  mv. 
Mr.  Baldwin  Latham,  with  eight  papers,  Mr, 
Rigg,  with  eight  papers.  Mr.  Vanghan  Pendred.  with 
six  papers,  Mr.  C.  J.  Light,  with  six  papers,  Mr.  Henry 
C>*Coiinor.  \vith  four  papers,  and  myself  with  twenty- 
two  papers,  including  in  all  cases,  excejn  that  of 
Mr    '    /^  '     1   presidential  address." 

.in  bncf/'  said  Mr.  Nursey  in  concbisiuo*. 
"  H  .  --  :<\  of  the  Society  for  the  first  half-ceniii^ 
of  us  existence.  To  me  it  is  a  record  Of  pleasant 
memories  and  associations — of  memories  of  tliosc  with 
whom  I  have  worketi  shoulder  to  shoulder,  but  who 
have  passed  away,  and  of  associations  with  those 
who  have  taken  their  place,  and  with  w^honi  I  am 
now  working  to  promote  the  general  interests  of  the 
Societ>\  which  work  to  its  executive  has  ever  been,  atid 
still  is^  a  lalw5ur  of  love,  I  refer  here  to  our  meml>eTii 
of  Council,  who  are  the  w^orthy  successors  ol  oar 
worthy  founders,  Henry  Palfrey  Stephenson,  Robert 
Monro  Christie,  and  Alfred  Williams/' 


THE  LIMITATION  OF   DEPTH    IN    COAL    MINING. 


BY 


JAMES  A.  ASHWORTH,  M.E. 


COMPARATIA^ELY  icvf  people  who  sit  before  a 
cheery  coal  fire  d wring  the  coM  months  of  the 
y— ir  hi%vc  any  id^'a  of  the  serians  depletiou  of  our  coal 
which  is  taking  place  day  by  day,  ami  whilst 
^  at  the  price  they  have  to  pay  for  this  neces- 
^,ir  ittj'  le  ni  comfort,  they  do  not  recognise  the  fact 
thill  the  ex3K?nse  of  winning  coal  is  increasing  as  the 
depth  increases,  and  that  it  is  not  at  all  likely  that  coal 
can  ever  :i^,rut\  Ire  purchased  at  the  very  low  price  at 
which  II  \\i^  offered  only  a  few  years  ago.  Nor  do 
the  buik  nf  people  reahse  what  a  huge  hole  is  being 
made  in  the  earth  year  by  year  by  this  depJetion. 
which  in  lotu  amounted  to  more  than  2,27»oro.ooo 
ton«i»  viithiiut  reckoning  a  waste  ol  from  lo  to  50  per 
cent,  in  working.  It  has  bt*en  stated  that  this  huge 
yearly  rt^luction  in  our  coal  resources  has  already 
affected  the  iron,  steel,  and  coal  indu&tries  of  Britain, 
as  evidenced  by  the  reduced  expansion  of  these  indus- 
Irie-s, 

The  Royal  Coal  Supplies  Commission  has  already 
issued  a  first  report  in  three  volumes,  in  wliich  (t)  the 
limit  of  depth  in  mining.  (2)  the  minimum  thickness 
of  workable  seams  of  coal,  (5)  the  waste  m  working, 
have  been  invcstigfated,  and  from  this  we  are  able  to 
recognise  to  the  tall  the  seriousness  of  the  position. 

This  Commission  was  iipj>ointed  on  the  58th  of 
December,  1901 » to  mquire  into  the  extent  and  available 
resources  of  our  coal  tields.  the  rate  of  exhaustion, 
economies  in  use.  etieci  of  cxp<irtis.  and  the  time  (or 
which  the  supply  will  be  available  at  a  cost  not  detri- 
mental to  the  general  welfare,  the  reduction  of  c:ost  by 
cheaper  transport,  avoidance  of  waste  by  better  means 
f  tion,  or  through  change  in  the  terms  and 
^  ol  mineral  leases,  and  to  decide  whether  the 
iiiiijiii^  industry  of  this  country  is  maintaimng  its 
oTimpetitivc  power  with  those  of  other  countries, 

TEMPeftATURC  OF  DEEP  LCVCL8. 

Expert  witnesses  have  placed  the  limit  ot  depth 
"below  the  surface  at  which  coal  can  be  mined  at  4.000 
feet,  not  because  there  is  no  coal  at  a  greater  depth, 
but  because  the  physical  and  sanitary  conditions  are 
such  that  the  human  machine  cannot  adapt  itself 
to  thcni.  The  majority  of  people  probably  think 
^hat  the  depth  at  which  coal  can  be  worked  is 
""  lied  by  the  capacity  of  our  mechamcul  engineers  to 
c  means  of  bringing  the  coal  economic aJly  to  the 
"surface,  but  at  present  this  is  not  so.  as  there  are  other 
and  more  potent  difficulties  which  must  be  surmounted 
before  our  engineers  arc  called  upon  to  produce  stninger 
liaaling  and  lifting  machinery.  The  principal  difficulty 
is  that  of  temperature,  and  tliis  part  ol  the  Commis- 
doners*  enquiry  has  ehcited  most  interesting  evidence 
on  the  progressive  heat  of  the  strata  as  we  penetrate 
deeper  into  the  crust  of  the  earth.  Attempts  have 
been  made  to  formulate  rules  by  wliich  this  increase  of 
temp*3rature  could  be  calculated  beforehand,  but  these 
have  not  been  successful-  In  Lancashire  the  rate  of 
increase  varied  from  one  dej^ree  in  40  ft.,  i  in  55  ft., 
I  in  70  (t,,  up  to  I  in  80  ft.,  which  figures  do  not  of  course 
agree  with  the  generally  accepted  rule  of  i  degree  in 
<k>  ft  ;  in  South  Wales,  the  rate  of  increase  varied  even 


more  than  in  Lancashire,  viz.,  trom  1  degree  in  35  ft., 
to  I  degree  in  to^  ft.,  and  it  was  also  shown  that  ibe 
average  geothermic  degree  is  more  than  6c  ft.  lor 
moderate  depths,  and  considerably  mure  for  gn$ater 
depths* 

Supposing,      therefore,      that      a     tr  re     of 

9H  deg.  F.  represents  the  extreme  tern:  ►!,  the 

air  in  whiC  >»: 1^  perform  his  dany  ja"  >ut.  tbe 

hmil  of  w  may  be  extended  further  than 

thepreseiu  „.;....  ^  „...a  of  4,000  ft. 

There  is,  however,  another  factor  which  caanot  be 
left  out  of  the  problem,  viz..  a  certain  increase  of 
temperature  due  to  the  additional  depth  of  the  atm4j*- 
phere,  which  has  been  estimated  at  one  degree  for  ever\- 
too  vertical  feet,  and  added  to  this  natural  heat,  wc 
have  other  heats  caused  by  oxidation,  friction  of  the 
strata  when  set  in  motion  by  the  extraction  of  coal,  heat 
given  off  by  safety  lamps,  and  men  and  horses,  making 
a  total  which  varies  in  different  mm.v;  under  every 
head  excepting  only  the  first.     C  v.  in  &ysac 

cases  the  heat  of  the  air  exceeds  tha  i  rnta. 

The  p*:)9Sibihty  of  mining  coal  at  gre^t  depths  i*. 
however,  unalterably  fixed  by  the  degree  of  heal 
which  a  miner  can  endure  when  hard  at  v    r  ,,1 

medical  authorities  have  placed  tliis  factor  at  > 

F.,  when  the  air  is  saturated  with  moisture,  b  .  J 

experience  has  proved  that  a  much  lower  h- 
viz,,    1^4  deg.,  when  saturated   with  raoistu;. .  ..    -iy 
much  more  oppressive  and  enervating  than  dry   air 
'having  a  temperature  of  94  deg. 

ttPRAYIMQ    AND  WATERINQ* 

A  dry  mine  is,  as  a  matter  of  course,  a  dusty  minr 
and  therefore  if  the  spra>ing  and  watering  recomm^ndciJ 
by   the  Coal   Dust   Commission  as  necessary   fox   the 
safety  of  a  mine,  is  to  be  thoroughly  carried  out,  the 
limit  oi    mining  will   be  reached  long  before  a  depth 
of  4.000  ft.  is  attained  ;  in  fact,  such  a  limit  has  a!r<?ady 
been  attained,  and  to  enable  the  colliers  to  ojni 
working,  they  are  now  being  suppUed  ^vith  thedriv 
pTssible,     Artificial  means  for  cooUng  the  air  may  ais-j 
become  necessary,   but  at  the  present  time  no  snch 
means  are  in   use.     Water  sprays  have  been  rt•(\^n^ 
mended  and  tried,  and  abandonea  for  two  rear 
firstly,  because  the  effect  is  only  local  ;   and,  sec  -t;  ; 
because  it  is  at>solutely  imperative  that  the  air  ot  the 
mine  shall  be  kept  dry. 

Three  at  least  of  His  Majesty's  Inspectors  of  Mines 
having  tacitly  accepted  these  practical  facts,  and 
acquiescc?d  in  the  disuse  of  spra>*s  and  other  iratering 
contrivances,  the  miners  in  our  deepest  collieries  have 
been  enabled  to  continue  their  useful  work.  It  does  not 
appear  probable,  however,  that  this  mDdification  of 
ordinaxy  mining  practice  will  be  sufficient  in  itself  to 
enable  our  miners  to  continue  working  coal  at  any 
considerable  depth  below  4,000  ft.,  without  the  pro^ 
vision  ol  some  ready  atid  cheap  method  of  c  •- 

large  volumes  of  air  which  are  required  to  vc : 
workings  of  all  modern  collieries,  and,  therti  icr     juc 
Coal  Supplies  Commissioners   appear  to  have   ample 
justification   for    fixing  the  limit  of   depth  at  4/>oa 
vertical  feet  below  the  sarface, 
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FACTS  ABOLT  THE  NEW  GREENLAND  DOCK  OF 
THE  SURREY  COMMERCIAL  DOCK  COMPANV, 
TUESDAY,  MAY    3rd,    190^- 


HE  opeiiinK  of  the  new  Dock 
at  Rotherhithe  for  the  re- 
ception of  shipping,  forms  a 
notable  addition  to  the  dock 
accommodation  of  London, 
and  is  a  matter  of  excep- 
tional interest  at  the  present 
time  when  all  ipiestions 
relating  to  the  improve- 
ment and  development  of 
the  port  are  engaging 
so  largj  a  share  of  pubhc 
attention. 

-I 
THE    FIRST     PUBLIC    WET    DOCK-1696. 

The  new  Cireenland  Dock  forms  j)art  of  the  Surrey 
Commercial  Dock  System,  which  occupies  the  greater 
part  of  a  peninsula  on  the  south  side  of  the  Thames. 
lying  between  the  Lower  Pool  an<l  Limehouse  Reach. 
Some  interesting  historical  associations  cluster  around 
the  site  of  this  newest  of  London's  Docks.  I^Iere. 
according  to  a  tradition  supported  by  the  authority 
of  Stowe,  was  the  beginning  of  the  trench  or  canal 
which  Canute  made  to  avoid  the  bridge  when  he 
brought  his  fleet  up  the  Thames  to  lay  siege  to  London  ; 
and  on  this  spot  at  the  close  of  the  17th  century. 
was  constructed  the  first  public  wet  dock  in  the  I'nited 
Kingdom.  This  dock  was  known  as  the  Howland 
Dock,  and  was  so  named  after  the  daughter  and 
heiress  of  Sir  Giles  Howland.  of  Streaiham.  who 
married  the  Manpiis  of  Tavistock,  the  son  of  the  ill- 
fated  Lord  William  Russell.  .\  petition  was  presented 
to  the  House  of  Lords  in  February.  ihQ^.  on  behalf 
of  the  Marcjuis  and  his  wife,  who  were  minors,  praying 
leave  to  bring  in  a  Bill  to  enable  them  **  to  raise  "and 
lay  out  monies  for  making  a  Wet  Dock  at  Redderitle." 
This  Bill  was  read  for  the  first  time  on  Sunday,  the 
15th  February,  i(X)5,  and  received  the  Royal  assent 
on  the  loth  April,  ir>c/).  The  importance  of  this 
Dock  to  the  ship]nng  of  the  time  is  thus  cpiaintlv 
recorded   by  a  contemporary  chronicler  : — 

"  This  dock  has  been  found  a  very  safe    reposiiorv 


for  ships,  which  was  fully  prove:l  in  the  terrible  and 
violent  storm  which  happ-*ne.l  on  the  27th  November, 
170J?,  when,  by  the  extremity  of  the  winds,  all  the 
ships  in  the  river  which  rocle  either  at  chains  or 
their  own  moorings  were  forced  adrift,  and 
confusedly  driven  on  the  north  shore,  where 
some  were  lost,  and  mo-it  received  great  damage. 
Then  of  all  the  several  ships  deposited  in  this 
Wet  Dock  there  was  only  one  slightly  injured  in 
the  bowsprit." 

Such  are  som?  of  the  assoriations  which  connect 
the  oldest  Dock  in  the  Kingdom  with  the  newest 
Dock,  linking  the  17th  and  20th  centuries — the  latest 
achievements  of  dock  engineering  with  the  earliest 
recognition  of  the  ne^nl  for  clocks  as  "  a  safe  repository 
for  ships." 

SURREY    COMMERCIAL     D9CK    SYSTEM. 

From  this  small  beginning,  accounted  a  great  enter- 
prise in  its  day.  has  been  evolved  the  Surrey  Com- 
mercial Dojk  System.  whic!i  covers  370  acres,  or,  if 
we  include  its  ailjunct,  the  Surrey  Canal,  450  acres. 
It  comprises  besides  the  deep  water  docks,  having  an 
area  of  uj^war^ls  of  100  acres,  extensive  ponds  for 
the  storage  of  floated  timber.  It  has  nearly  six  miles 
of  (juays.  and  over  eight  miles  of  paved  and  macada- 
mised roads.  There  is  piling  ground  for  wood  goods 
of  JO.)  acres,  and  about  50  acres  are  occupied  by 
substantial  sheds  or  warehouses  which  have  been 
erected  to  meet  the  growing  demand  of  the  wood 
trade  in  recent  years  for  such  accommodation.  A  new 
group  of  sheds  is  in  course  of  construction,  and  the 
combined  storage  cA]>acity  of  these  sheds  is  65,000 
standards,  or  214.0)0  loads.  There  are  also  nine 
granaries,  capable  of  storing  about  280.OJO  cpiarters 
of  «;rain.  and  warehouse  for  general  produce. 

ihese  Docks  are  mainly  appropriated  to  the  wood 
and  grain  trades.  They  may  be  said  to  be  the  great 
emporium  of  the  London  wood  trade,  and  some  idea 
of  the  magnitude  of  this  business  is  indicated  by 
the  fact  that  last  year  the  total  (juantity  of  wood 
goods  receiveil   for  storage  in  these  Docks  amounted 
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THE    NEW    DOCK. 

Locking  in  the  first  steamer,  the  Mcliiink  GroaieL 


HOWLAXD  GREAT   WET   DOCK,    IN    THE   PARISH    OF    ROTHERHITHE. 

•The  first  public  wet  dock  conatnicted  in  the  United  Kingdom. 
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to  yHi),(HH)  loads.*  I'he  Company  have  had  the  good 
fori  line  to  attract  and  retain  the  business  connected 
with  these  indis|)ensal)le  connnocHties — grain  and 
wood--  and  tl»e  growtli  of  London,  with  its  ever-increas- 
ing demand  lor  toodstutis  and  buihling  materials  has 
ned'SMtaled  a  corrt-sponthng  deveIoi)ment  of  the 
Docks  (U'votetl  to  this  important  section  of  London's 
commerce. 

The  Surrey  ("omnu'rcial  Docks  have  the  great  advan- 
tage oi  being  in  close  proximity  to  the  centre  of  Lon- 
don's trade.  They  are  within  a  (hstance  of  two  miles 
Irom  London  l^ridge,  and  about  \\  miles  from  the 
Tower  Hridge,  and  are  immediately  (uljacent  to  the 
lU'W  Tunnel  which  the  London  County  Council  are 
abo\it  to  constriict  to  connect  the  jiopulous  districts 
on  tlu*  north  and  south  sides  of  the  river.  To  its 
^e«^graphical  position  and  its  consetpicnt  saving  of 
expense  to  merchants  in  time  and  money  for  the 
cartage  and  ilistribution  of  their  goods  these  Docks 
doubtless   owe   some   of    their   |>rosperity. 

THI    NIW    DOCK. 

The  new  Dock  and  luitrance  may  be  said  to  mark 
the  completion  of  a  long  ami  costly  series  of  improve- 
ments undertaken  by  the  Company.  L(mg  before  the 
question  ot  the  in\provement  of  the  Port  attracted  the 
general  attention,  the  Directors  had  foreseen  the 
necessity  of  bringing  their  Dock  system  thoroughly 
up-ti>-ilate.  so  as  to  meet  the  must  mcxlern  reipiire- 
ments  of  the  trades  in  which  they  are  interesteil. 
They  appUtnl  to  Parliament  for  the  necessary  powers 
and  the  Dtwk  Kxtension  Works  were  begun  in  1804. 
These  Works  cmuprise  the  new  (ireenland  DcKk.  the 
construction  ot  a  Lmk  and  luitrance  from  the  river, 
a  communication  passage  Irom  the  south-east  corner 
of  the  Canada  Dcvk  into  the  new  Dock,  the  extension 
oi  the  Russia  l>tK"k  southwards,  and  the  construction 
ot  a  i^issage  trom  that  D«.Hk  into  the  new  Dcxrk.  a  new 
canal  Unk  and  the  formation  of  a  Uisin  by  widening 
the  Canal.  The  new  Dock  is  J.J50  ft.  in  length  by 
450  tt.  in  breadth,  covering  an  area  of  about  22 
acres  with  quays  ^.^'^o  tt.  or  upwanls  of  a  mile 
in  length.  It  is  connected  throughout  with  the  other 
l\u"ts  of  the  D<.H.k  System  by  communication  passages 
through  the  I'anada  and  Russia  D<.>cks.  The  Kntrance 
L«.Kk  is  550  ft.   in  length.   J<o  tt.   m   l^readth.   and  has 

♦  This  vpiantity  wouKl  serve  to  lay  a  rixulwav 
35  ft.  wide  by  (>  m.  thick  trom  the  Lizard  to  Berwick, 
would  make  a  bridge  acrt.>ss  the  Atlantic  to  New  York 
over  IJ  tt.  wide  by  j  in.  thick,  or  put  a  girdle  round 
the  Kquator    xtt.J  (^  m,   by    i  m,   thick. 


a  depth  of  water    on  the   sill  of  33  ft.  below  T.H.W. 
Here   it   may   be   remarked   that   the   new  Dock   will 
not  be  accessible  to  vessels  of  the  largest  class  it  is 
designed  to  admit  until  the  necessary  further  deepen 
ing  of  the  river  shall  have  been  carried  out. 

The  original  plans  for  the  works  were  prepared  by 
the  late  engineer  of  the  Company.  Mr.  J.  A.  McConochie, 
M.Inst.C.K.,  who  unhappily  died  before  any  substantial 
])rogress  with  the  works  had  been  made.  The  Com- 
pany then  decided  to  secure  the  advice  of  the  highest 
engineering  authority,  and  entrusted  the  supervision 
and  control  of  these  important  works  to  the  eminent 
engineer.  Sir  J.  Wolfe  Barry.  Having  in  view  not 
only  the  present,  but  the  possible  future  requirements 
of  the  trade  of  the  Port,  the  Directors,  with  the  advice 
of  Sir  J.  Wolfe  Barry,  modified  and  extended  their 
original  plans,  increasing  the  proposed  \N'idth  of  the 
Dock  by  100  ft.  and  the  length  and  depth  of  the 
lilnt ranee  Lock.  As  is  usual  in  works  of  this  magnitude 
the  original  estimate  of  the  cost  has  been  considerably 
exceeded,  and  the  Company  have  spent  nearly  a 
million  sterling  on  these  improvements  of  their  system, 
which  have  been  nearly  ten  years  in  hand.  The  con- 
tract for  these  works  was  let  in  two  sections,  the 
first  of  which  was  tinished  in  1897,  the  second  section, 
now  completed,  was  begun  in  1898.  Messrs.  S.  Pearson 
and  Son.  Ltd..  secured  the  contract  for  the  whole  of 
the  works,  which  they  have  carried  out  in  a  manner 
worthy  of  their  great  reputation.  The  construction 
of  the  lock  gates,  bridges,  and  hydrauhc  machinery 
was  entrusted  to  Messrs.  Sir  W\  G.  Armstrong,  Whit- 
worth  and  Co..  whose  name  is  sufficient  guarantee  for 
the  e.xcellence  of  their  part  of  the  work. 

The  Dock  Companies  have  in  recent  years  been 
exjx)sed  to  a  great  deal  of  adverse  criticism,  but  it 
cannot  fairly  be  said  that  the  Surrey  Commercial  Dock 
Company  has  been  slow  to  recognise  the  altered  con- 
ilition  and  development  of  the  trades  with  which 
they  are  concemeil,  or  have  failed  to  meet  the  demands 
for  up-to-date  accommodation  and  facilities.  They 
have  now  the  satisfaction  of  knowing  that  their  object 
has  l>een  accomplished,  and  whether  the  wisdom  of 
Tarliament  permits  them  to  retain  the  management 
of  the  undertaking  which  in  their  hands  has  grown 
to  its  present  dimensions,  or  whether  the  Docks  are  to 
pass  from  them  to  the  control  of  a  newly-constituted 
public  authority,  it  must  be  said  that  the  Surrey  Com- 
mercial Dock  Company  have  responded  to  the  demands 
of  the  shipping  and  trading  interests  for  dock  accom- 
modation adequate  to  their  needs,  and  that  their  fore- 
sight and  enterprise  have  contributed  largely  to  incrrease 
the  facihties  of  the  trade  of  the  Port  of  London. 


such 


E  liave  already;  described  *  the 
contents  and  plan  of  the  new- 
work  on  Modern  Klectric  Practice, 
edited  by  Mr.  Magnus  Maclean. 
M.A.,  D.Sc,  and  issued  in  six 
volumes  by  the  Gresham  I'ub- 
Hshing  Company.  By  the 
courtesy  of  the  publishers  we 
are  able  to  reproduce  two  of 
the  full-page  plates  which, 
with  innumerable  smaller  illus- 
an    attractive  feature    of    these 


trations,  form 
volumes. 

One  of  the  most  suggestive  chapters  included  in 
the  two  volumes  which  have  already  been  issued 
deals  with  applications  of  the  electric  motor,  the 
author  noting  that  one  of  the  best  fields  for  electric 
driving  is  to  be  found  in  factories.  Indeed,  he  says. 
there  are  probably  few,  if  any.  operations  performed 
by  gas  or  steam-engines  which  may  not  be  accom- 
plished, at  least  with  equal  efficiency,  by  the  electric 
motor,  and  in  the  majority  of  cases  better  all-round 
results  are  obtainable. 

The  most  apparent  advantages  of  an  electric  drive 
for  such  purposes  are  stated  as  follows  : — 

(i)  Good  speed  regulations  for  varying  loads. 

(2)  High  efficiency  at  all  loads. 

(3)  Economy  of  space  occupied  by  the  motor. 

(4)  Economy  in  prime  cost  of  power. 

(5)  Economy  in  transmission  and  in  application. 

(6)  Absence  of  heavy  foundations. 

(7)  Freedom  from  vibration,  noise,  or  smells  of 
any  kind. 

(8)  Attendance  reduced  to  a  minimum. 

(9)  Skilled  attention  unnecessary,  except  for  occa- 
sional surveys. 

(10)  Risk'  of  breakdown  comparatively  slight. 

(11)  Wearing  parts  few  in  number  and  cheap  to  replace. 

(12)  Small  capital  outlay. 

(13)  Small  consumption  of  energy,  because  the 
power  is  automatically  adjusted  to  the  load. 

This  list  by  no  means  exhausts  the  '* points"  of  an 
electric  drive  ;  it  merely  indicates  the  chief  features. 

For  factory  purposes  it  does  not  often  happen 
that  motors  of  less  than  J  h.p.  are  required,  and 
more  frequently  machines  of  from  i  h.p.  to  15  h.p.  are 
found  to  be  the  most  suitable.  In  laying  out  a  new 
factory,  or  in  altering  an  established  one  from  gas  or 
steam  to  electric  driving,  there  are  several  broad  issues 
to  be  considered  and  weighed  very  carefully  before  the 
scheme  be  decided  on. 

First,  the  operations  to  be  performed  should  be 
considered.  Whether  they  are  mainly  c6ntinuous  or 
intermittent ;  whether  all  the  plant  must  be  kept 
running  :  or  whether  any  part  of  it  may  be  shut  down 
for  periods  without  seriously  affecting  the  economy  of 
the  operations,  etc. 

*  Page's  Magazine,  May.  1904.  page  478, 


For  example,  in  a  boot  factory  the  hand- work  and 
machine  operations  are  generallv  arranged  so  as  to 
balance  only  when  all  the  plant  is  in  use.  In  an 
engineer's  shop  or  a  printing  establishment,  on  the 
other  hand,  it  is  generally  absolutely  necessary  to  run 
separate  machines  or  groups  of  similar  rnachines 
independently.  An  efficient  scheme  will  obviously 
include  suitable  arrangements  to  meet  these  several 
requirements. 

It  thus  happens  that  in  some  instances  one  or  two 
large  motors  may  be  conveniently  arranged  to  drive 
a  small  factory  through  line  shafting  more  economically 
than  a  number  of  smaller  motors  connected  to  separate 
drives.  In  other  cases,  such  as  printing  establishments, 
it  is  usually  found  more  economic,  in  spite  of  the 
increased  capital  outlay,  to  drive  each  large  machine  by 
a  separate  motor. 

The  electrical  engineer  who  is  to  investigate  such 
problems  should  carefully  balance  the  cost  of  the 
existing  system  of  driving  against  the  interest, 
sinking  fund,  and  maintenance  of  an  electric  drive. 
In  some  cases  it  will  be  found  that  the  interest 
on  capital  outlay  due  to  scrapping  of  old  and  purchase 
of  new  plant  added  to  revenue  charges  will  be  so  large  as 
hardly  to  warrant  a  conversion,  having  regard  to 
the  interests  of  the  shareholder,  although  there  would 
be  no  (jucstion  as  to  the  proper  course  if  starting 
de  novo. 

Coming  to  the  net  result  with  motor  drives,  it 
is  remarked  that  not  only  is  the  loss  in  heavy  main 
shafting  obviated,  but,  since  a  well-designed  motor 
is  capable  of  a  50  per  cent,  overload  for  short  periods, 
and  over  100  per  cent,  for  very  short  periods,  motors 
of  smaller  rated  powers  are  permissible  for  the  several 
lineshafts  than  would  be  safe  with  steam  or  gas 
engines  ;  and  the  aggregate  load,  and  therefore  the 
power  of  the  engine  and  boilers,  may  be  much  less 
than  with  the  old  system.  These  considerations  help 
to  explain  how  it  is  that  much  less  boiler  power  is 
required  to  drive  given  works  through  dynamos  and 
motors  than  with  separate  engines  or  engine  driving 
through  main  and  line  shafting. 

Two  instances  selected  at  random  from  Mr.  Selby- 
Bigge's  Diisseldorf  paper  will  be  instructive.  At 
Messrs.  Vickers  Maxim's  ship-building  works  at 
Barrow-in-Furness  the  average  coal  consumption  per 
month  during  the  winter  of  1898,  with  steam-power, 
was  476  tons ;  during  the  corresponding  period  oiE 
1899.  with  electric  power,  the  monthly  consumption 
was  only  232  tons,  being  a  saving  of  about  one-half. 

Again,  Messrs.  Richardsons,  Westgarth.  and  Com- 
pany state  that  the  output  of  their  tools  is  now,  with 
electric  power.  30  per  cent,  in  excess  of  what  it  was 
with  steam.  With  the  old  shafts  and  belts  the  work- 
men were  limited  to  say.  two  or  three  speeds  as  a 
rule,  whereas  with  an  electric  drive  their  choice  of 
speed  was  much  greater.  This  is  a  point  that  is  not 
generally  appreciated,  even  by  engineers. 
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THt   LATEST  AMERICAN    BATTLESHIP  "VIRGINIA." 


P.M."    nONTHLY    ILLUSTRATED   N0TE5. 


The  U.S.  Battleship  Virginia. 

The  above  sketch,  for  which  we  are  indebted  to 
the  "  Marine  Review,"  shows  the  latest  American 
battleship  Virginia  as  she  will  look  when  completed. 
The  Virginia  was  recently  launched  from  the  yard  of 
the  Newport  News  Ship  and  Engine  Building  Company. 
Newport  News,  Va.  Her  length  on  load  water-line 
is  435  ft.  ;  breadth  (extreme)  at  load  water-hne. 
76  ft.  2^  in.  ;  trial  displacement,  about  14.948  tons: 
mean  draught  at  trial  displacement,  al)out  J3  it.  9  in.  ; 
greatest  draught,  full  lead,  about  26  ft.  She  will  have 
a  speed  of  at  least  19  knots,  her  twin  screws  being 
driven  by  two  four-cyUnder  triple  e.xpansion  engines 
of  about  19,000  i.h.p.  The  vessel  will  carry  four 
i2-in.  guns  and  eight  8-in.  guns.  She  will  have  a 
broadside  battery  on  the  gun  deck  of  twelve  6-in. 
rapid-fire  guns,  mounted  six  on  each  side,  the  secondary 
battery  consisting  of  twelve  3-in.  ^o-cahbre  rapid- 
fire  guns,  twelve  3-pounder  semi-automaiic.  eight 
I -pounder  heavy  automatic,  two  ^^o-cahbre  machine 
guns,  and  six  'jo-cahbre  Colt  automatic  guns.  The 
Virginia  will  be  provided  with  a  complete  waterline 
belt  of  armour  8  ft.  in  width  amidships,  11  in.  thick 
at  the  top  and  8  in.  at  the  bottom,  tapering  to  a  uniform 
thickness  of  4  in.  at  the  ends  of  the  vessel.  She  will 
also  have  a  casemate  armoured  belt,  extending  over 
about  245  ft.  of  her  length,  of  a  uniform  thickness  of 
6  in. 


BoIton^s  Downtake  Superheater. 

The  advantages  of  superheated  steam  have  long 
been  recognised,  but  owing  to  the  defects  of  design, 
and  the  want  of  suitable  materials  and  packings 
and  lubricants  to  withstand  higher  temperatures,  its 
adoption  has  been  retarded.  These  difficulties  having 
been  overcome,  its  apphcation  is  being  rapidly  and 
successfully  extended. 

Theoretically,  the  higher  the  superheat  the  greater 
the  economy  ;  but  practice  has  proved  beyond  doubt 
that    the    best    all-round    results    are    obtained    with 


moderate  superheat  giving  a  final  temperature  of 
500  to  5<x>  deg.  F. 

The  application  of  sui>erheateil  steam  will  raise 
the  efficiency  of  an  engine  to  a  higher  grade,  the 
equivalent  saving  averaging  ten  to  fifteen  per  cent,  of 
coal  and  twenty  to  thirty  per  cent,  of  water. 

Of  the  accompanying  illustrations  one  shows  the 
apphcation  of  Bolton's  patent  downtake  superheater 
to  a  battery  of  eight  lK)ilers.  and  the  other  its  position 
in  the  downtake  tiue  at  the  back  end  of  the  boiler. 

Brielly  described,  Bolton's  downtake  suj^erheater 
consists  of  a  top  box  comprising  three  chambers, 
inlet,  outlet,  and  a  passage  from  one  to  the  other. 
The  tubes  are  grouped  in  two  equal  sections  through 
which  the  steam  passes  in  succession,  being  dried 
and  slightly  superheated  in  the  first  section  and  raised 
to  the  required  degree  of  superheat  in  the  second. 

The  tubes  are  arrangetl  on  the  "  Field  *'  principle, 
which  ensures  perfect  circulation  and  the  distribution 
of  the  steam  in  a  thin  film  over  the  heating  surface, 
which  are  most  important  j>oints  in  a  superheater. 
The  steam  enters  the  inlet  chaml>er  and  passes  down 
through  the  internal  tubes  of  the  first  section,  then 
up  through  the  annular  space  into  the  top  box,  and 
down  the  annular  space  of  the  second  section,  and 
finally  up  through  the  internal  tubes  and  into  the 
outlet  chaml>er  which  it  enters  in  a  superheated  state. 

The  external  tubes  which  are  made  by  the  "  Man- 
nesmann  "  process — are  of  mild  steel,  seamless  and 
with  the  bottom  end  left  closed  in  rolling.  They  are 
fittetl  tightly  into  the  bottom  of  the  box.  then  expandexl 
and  beaded  over,  forming  a  solid  metal  to  metal 
connection. 

The  internal  tubes  are  of  *'  Loco "  quality,  and 
are  securely  fixed  into  the  inlet  and  outlet  chambers. 

The  top  box  is  of  Siemen's-Martin  mild  steel,  1  in. 
thick,  dished  and  flanged  by  hydraulic  force.  The 
cover  consists  of  a  Siemens-Martin  mild  steel  plate, 
i^  in.  thick,  machined  all  over  and  having  a  soHd 
strip  along  each  of  its  long  sides,  which  fits  over 
the  planed  edges  of  the  flange  on  top  of  l>ox  to 
relieve  the  joint,  and  bolts  of  side  pressure,  and  it  has 
suitable  preparation  for  attachment  of  the  steam  pipes 
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BATTERY  OF  EIGHT  LANCASHIRE   BOILERS  FITTED  WITH   BOLTOK's  DOVVSTAKE  SUPERHEATERS, 
WITH    DOriSLE  CIRCULATION,    IMPKOVED    BOX,   AND   '*  FIELD  "  TUBES. 


to  and  from  the  superheater.  It  is  aho  fitted  with 
two  lilting  eyes  and  two  thermometer  pockets  and 
a  dead  weight  salety  valve,  and  is  secured  to  the  Lox 
witli  lorf^etl  steel  bolts  closely  spaced. 

The  lollowing  special  advantages  are  claimed  for 
this  form  of  superheater  : — 

(i)  The  design  and  arrangtmtnt  of  the  box  and 
iniernal  chambers  arc  reduced  to  the  utmost  sim- 
plicity. <3nd  are  such  as  ccmpels  the  steam  to  dis- 
tribute itself  over  the  whole  of  Ihe  tubes,  instead  of 
short  circuiting  through  a  ftvv  only. 

(j)  The  requisite  area  is  provided  at  all  parts  for 
the  easy  t!ow^  of  the  steam  through  the  box  and  tubes, 
and  all  useless  spaces  and  drop-in  pressure  are  avoided. 

{})  The  body  of  the  box  and  co%'cr  joint,  and  the 
greater  portion  of  the  cover,  have  never  more  than 
one  temperature  iipcii  thtm  at  the  tame  time,  which 
ensures  all  equally  expanding  and  ccntracting  together 
throughout  their  mass,  and  thereby  all  risk  of  leaky 
joint  and  injury  are  entirely  eliminated. 

The  tubes  are  free  at  their  boltr m  ends  to  lengthen 
or  shorten  as  the  ttmperaturc  of  the  surrounding 
ga-ses  nses  or  falls;  this  freedom  ensures  their  straighl- 
ness  and  prevents  springing  their  top  connection  to 
the  box. 

It  is  further  claimed  that  these  superheaters  can 
be  readily  apphed.  at  a  minimum  cost,  to  existing 
plants,  and  with  a  substantial  fuel  economy  varying 
frcm  eight  to  fifteen  per  cent.  For  the  above  par- 
ticulars      of      Bolton's     Patent       Superheater,     with 


double  circulation,  improved  box  and    *  Field  *'    tubeSi] 
we  are    indebted    to   the   patentees   and   sole  makers,] 
Messrs.     A.     Eolton     and     Co.,    of    49,     Deansgate, 
Manchester, 

Messis.  Mather  and  Flatt,  Ltd..  of  Salford  Iron  Works. 
Manchester,  have  just  received  an  order  for  two  exactly 
similar  sets  of  motor  generators,  and  for  a  third  pair 
of  dynamcs,  all  being  for  use  in  connection  with  ihe 
Johannesburg  Electricity  Works.  Each  motor  generator 
set  consists  of  a  250  kilowatt  Iwo-phase  alternator  for 
a  current  at  3,300  volts  and  a  frequency  of  50  cycles 
coupled  to  a  pair  of  ccntinuous  current  dynamos,  each 
of  i  50  kilowatt  capacity  at  pressures  var^'in^  from , 
230  to  2;^^  volts.  In  the  hrst  instance  it  is  int ended! 
to  drive  each  set  direct  from  an  Allen  steam  engine, 
provision  being  made  for  disconnecting  the  con- 
tinuous current  dynamos  from  the  alternator  it 
desired.  At  a  later  period  the  engine  will  be  removed 
altogether,  and  then  current  from  the  tramway  or 
lighting  mains  being  supplied  to  the  continuous  current 
dynamos  in  series,  these  will  act  as  motors,  and  dnve' 
the  alternator  attachetl  to  them  ;  or  two-phase  currenll 
being  supplied  to  the  alternator,  the  pair  of  continuous! 
current  dynamos  driven  by  it  will  l>e  used,  either  in  1 
series  for  suppilying  current  to  the  tramwaj'S^  or  as 
balancers  on  the  three- wire  lighting  system.  The 
extra  pair  of  continuous  current  dynamos  will  be 
precisely  similar  to  those  above  described^  and  used 
as  balancers  on  the  three-wire  svstem. 
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The 

Transandtne 
Railway- 

map,  fo-  which  \vc  arc 
indebted  to  the  **  Kail- 
wav  Alio,"  shows  llie 
course  of  the  proposed  Transandine  Riilway.  By  the  call 
of  the  Chilian  Government  for  tenders  to  hnk  up  the  exi^tin.ii 
lines  every  probability  is  assured  tliat  within  tive  yeais  or  less 
a  straight  cross  country  trip  can  be  made  from  Valparai>o  to 
Buenos  Ayres. 


New  Shallow-Draught  Gunboat  for 
the  British  Navy. 

The  use  of  the  shallow-draught  gunboat 
in  warfare  was  recently  demonstrated  on 
the  Yalu.  Since  we  last  went  to  press 
H.M.S.  Widui'on,  the  latest  twinscrew 
shallow-draught  gunboat  built  by  Messrs. 
Yarrow  and  Co..  Ltd.,  of  Poplar,  lor  the 
British  Navy,  has  successfully  i)assed 
through  her  tria's  in  the  Hstuary  of  the 
Thames.  .\  six  hours'  run  at  1 1  knots, 
and  a  two  hours'  run  at  \x  knots  were 
made  consecutively  without  a  stop,  the 
actual  speeds  being  ii'()3(»  knots  and 
I  ro5><    knots   respectively. 

H.M.S.  Widiitou  is  lOo  ft.  hmg  and  J4ft. 
6  in.  wide,  the  de])th  of  hull  being  ()  ft. 
For  licdity  of  transj)ort  she  has  been 
ccmstructed  in  ^ections.  The  machinery 
space  is  ]>rotected  by  chrome  steel  armour 
and  an  armoured  battery  "^^^  ft.  Icmg  on 
the  upper  deck  carries  two  ^«-p()un<ler 
(juick Tiring  guns  and  four  ritle  calibre 
(•303)  Maxim  machine  guns.  There  is  also 
an  armc)ured  ccmning  tower  forward.  The 
engines  are  of  the  com])ound  condensing 
type,  lit  ted  with  Yarrow  boilers. 

By  the  courtesy  of  Messrs.  Yarrow 
and  Co..  Ltd..  we  illustrate  this  tyjx'  of 
boat  herewith.  The  Tcid,  Mo,>yhin,  and 
Wiiiilii'U  are  identical. 


The  .\rgentine  (iovernment  have 
ordered  a  triple  rock-cutter  j»lant,  for 
the  removal  ot  rock  under  water  without 
explosives,  from  the  patentees  of  this 
system,  Messrs.  I^obnitz  and  Co.,  Lt<l., 
Renfrew,  for  service  in  the  river  I  'ruguay. 
Messieurs  IL  Hersent  et  l-'ils,  the  French 
contractors  lor  rock  excavation  under 
water,  have  ordered  a  second  jxitent  rock 
cutter  for  their  works  at  Dakar. 
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A  New  Safe  Construction. 

'The  ingenuity  of  modem  safe  construction  'ends 
to  make  the  burglar's  calhng  one  of  increased  difficulty 
and  hazard.  In  the  latest  device  which  has  been 
brought  under  our  notice,  he  has  something  more  difficult 
to  encounter  than  a  bolt  shot  out  by  mechanical  means 
and  secured  in  position  by  a  lock. 

Messrs.  Phillips  and  Son,  of  Speedwell  Works. 
Birmingham,  are  now  making  a  safe  in  which  the 
usual  bolts  round  the  inside  of  the  door  are  replaced 
by  a  rolled  steel  channel  section,  the  shape  of  which 
is  in-^Jicated  in  the  annexed  diagram. 


STEEL    CHAN'XEL    SECTION'S. 

This  steel  channel  runs  on  all  four  sides  of  the  inside 
of  the  door,  and  by  mechanical  means  somewhat 
similar  to  those  used  to  shoot  the  bolts  on  other  high- 
class  safes,  is  drawn  inward  (instead  of  pushed  outward) 
into  a  similar  channel  on  the  frame  of  the  safe.     This 


produces  a  result  similar  to  hooking  the  fingers  of  one 
hand  into  those  of  the  other.  The  two  channds  closing 
firmly  together  make  it  impossible  for  air,  fire  or  water 
to  penetrate  to  the  interior  of  the  safe. 


The    Midland    Railway   Company^s    New 
Steamer* 

THE  8S.  <•  ANTRIM." 

A  detailed  account  was  given  in  a  recent  issue 
of  Page's  Magazine  of  the  Midland  Railway 
Company's  new  Harbour  at  Heysham,  in  Morecambe 
Bay.  The  accompanying  illustration  shows  the  first 
of  the  new  steamers  to  be  run  in  connecti€m  with  the 
Company's  cross-channel  service.  This  vessel — the 
A  ntrim — has  been  built  by  Messrs.  John  Brown  and  Co., 
Ltd.  Its  machinery,  hke  that  of  the  sister  vessel 
which  is  being  constructed  by  Messrs.  Caird  and  Co.. 
of  Greenock,  is  of  the  ordinary  reciprocating  type, 
while  the  two  further  vessels,  for  which  Messrs. 
\Vm.  Denny  and  Bros.,  of  Dumbarton,  and  Messrs. 
Vickers,  Sons,  and  Maxim,  Ltd.,  of  Barrow-in-Fnmess, 
are  responsible,  will  be  propelled  by  turbines.  With 
a  speed  of  20  knots  these  fine  steamers  will  be  able  to 
complete  the  passage  in  six  hours,  and  as  the  train 
arrangements  on  this  side  of  the  channel  will  be 
expedited,  passengers  leaving  town  at  five  o'clock 
will  arrive  at  Belfast  in  good  time  for  breakfast  next 
morning.  It  is  also  anticipated  that  a  marked  develop- 
ment in  the  Irish  trade  in  dair>'  produce  will  ensue,  and 
that  the  new  service  will  help  materially  to  develop 
the  general  prosperity  of  Northern  Ireland. 


Mr.  Cecil  E.  Lugard,  who  has  for  several  years  been 
chief  of  the  electrical  department  of  Messrs.'  Ashmore. 
Benson,  Pease  and  Co..  Ltd.,  Stockton-on-Tees,  has 
now  entered  into  practice  as  a  consulting  electrical 
engineer  at  Field's-buildings,  Middlesbrough. 


PATENT  CHANNEL   BOLT  SAFE. 


The  Birmingham  Oarpora- 
tion  have  just  placed  an 
order  \%ith  the  British 
Westinghouse  Electric  and 
Manufacturing  Company, 
Ltd.,  for  a  three-phase  gene- 
rating plant  of  an  aggregate 
capacity  of  3,000  kilowatts. 
This  will  consist  'of  one 
1,500  kilowatts  rotating  field 
25  period.  5,000  volt  gene- 
rator, running  at  166J  revo- 
lutions per  minute,  and  three 
similar  machines  of  500 
kilowatts  each  running  at 
250  revolutions  per  minute. 

The  Secretary  of  the  Army 
Council,  War  (5fiice,  London. 
S.W.,  has  placed  a  contract 
with  Messrs.  Geipel  and 
Lange,  Vulcan  Works.  St. 
Thomas-street.  Southwark, 
S.E..  for  51  Geipel's  Steam 
Traps,  this  being  the  third 
repeat  order,  for  the  Royal 
Gunpowder  Factorv,  Wal- 
tham  Abbey.  This  makes 
a  total  of  147  Geipel  Traps 
in  use  there. 


From  the  "Syren. 
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An     nitjstratea    Technical    MonthJy,  dealing  with   the 
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Minine  and  Allied  Industries. 
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TeleptKjiie  No :  3349  GEl^HARD. 
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LONDON,  May  2ht.  1904. 


Editorial,— .4//  cotiimttmcations   intended  jot  fuhUca- 
Hon  should  be  -umtUn  on  on^  side  of  Utv  Kthrr  -i/jU 
and  addressed  to  **  The  Editor,** 

Any  CQntribnUom  offered,  as  tikety  to  iuUn^i  aunr  home 
or  foreign  readers,  dealing  with  the  industries  covered 
by  the  Magasitte,  sJiould  be  aecompauicd  by  stamped 
and  addressed  envelope  for  the  return  of  the  MSS.  if 
rejected.  When  payment  is  desired  this  fact  should 
be  siati'd,  and  the  full  name  and  address  ofiiie  writer 
should  appear  on  the  MSS, 

The  ujpyrigitt  of  any  atticU  appearing  h  vested  in  ttie 
proprietors  of  Pagk's  Magazine  m  /At  absepcs  of  any 
written  agreement  to  the  contrary. 

Correspondence  is  iuviied  from  any  ftrson  upon 
subjects  of  interest  to  the  engmeering  community.  In 
aU  cases  this  must  be  accompanied  by  full  name  and 
address  of  the  uriter^  not  necessarily  for  publication, 
but  as  a  proof  of  good  faith.  No  notice  whala'tr  can 
be  taken  of  anonynwus  comntumcations. 

The  Editor  docs  not  hold  himself  responsible  for  the 
opinions  expressed  by  individual  contributors,  nor 
does  he  ncccssariiy  identify  himself  7vith  their  views. 


Subscription  Rates  per  Year* 

Creftt  Britain— In  advance.   12s.    for  iwelve  months. 

post  free.    Sample  Copies,  Is.  4d.,  post  fr«e. 
Foreign  and  Colonial  Subscriptions.    16s.    for  IweWe 

months,  post  free*    Sample  Copies*  la.  6d.  post  free. 

Rcmlttancec  thould  be  made  payable  to  Pack's  Maoazine,  and 
may  be  forwarded  by  Cheque,  Money  Order,  Dn*/!,  Posl  Oflfic«  Order 
or  ReiJittercd  Letter.  Cheques  should  be  crotsed  '*  LOKOO?}  4fe 
COUNTY  BANK.  CovenI  Garden  Bnincb."  RO.s  and  P,O.0.*t  to 
be  made  payable  at  East  Strand  Pt^t  Office,  Loadon.  W.C.  When  a 
oliange  of  address  U  notified,  both  the  new  and  old  addrcs^ev  should 
be  given*  All  orders  must  tw  accompanied  by  rcmiltance.  and  no 
sab^cripUoQ  v>'\]\  be  continued  after  expiration,  uolest  by  speclil 
ammgcmenl.  Sobscriberft  a^e  rcque»lcd  to  give  iniormatkko  of  atiy 
IcTQ^atarily  In  receiving  the   Magazine 

Advertising  Rates, 

All  hiqtiMa  regarding  Advertisements  should  be  directed  to  ••  THE 
ADVERTISEMENT  WAXAGER.  Cluo  Hottse,  Sutrey  Stwel.  Strand. 
London,  W.C/* 

Copy  for  Advertiaemenia 

sho«ad  be  fon*-arded  on  ft  bcftire  the  jrdof  each  month  preoedicgdat* 
ot  publication. 

The  whole   of  the  contents  of  this  publlcftltoa  a«« 
co^rrUhf.  sndfutl  rights  are  reserved* 


Printers  Engineering. 

Tiie    scTN'iccs    ptrfernivt!    Kv    th*»    ♦'n'^'in^Hf   fnr    the 
moclcm  pnnter  w  !  - 1 

at    ihe   recL'jit    Tiii  t 

Ihe  AjijricuUurnl  h.ui       in-  1 

ties,   a  nitwt   instructive  ct  i> 

brought    together.     ^"-^    t«  ^  i^t 

feature  of  the  exhi !  ! >. 

of  the  various  ele<r;  ^>. 

to  cater  for  the  printer.  VVe  liavc  uo  apaw:;*:  tu  discus's 
the  reasons  which  render  the  electric  motor  an  h\tk\ 
appliance  for  driving  printing  machinery  i  jt.*i 
suitability  for  the  purpose  was  freely  demonslratcd 
at  the  exhibition,  1 '  '    ncry  beinji^  to  a  large  extent 

motor    driven.     M  for    the    manufacttire    of 

many  forms  of  *>i..,,   .....  ,    lia^*  now  Ijoen   brought  to 
such  perfection  that  it  is  not  cusy  to  yee  how  ftirlher 
progress  can  tie  attained,   but  prolmbly  many  of  (he" 
public  realised  for  the  firsil  time  their  obUnalion  to  the 
engineer   for   cheap   envelopes,    Jug^age   lal>els,    paper 
bagB,   etc.     Pnnling  machines  in  very  great    v 
wtTt-  to  be  seen  at  work,  and  another  charat  1 
feature  vsas  oilered  by  tlie  exhibitors  of  pyroces-?  \x  ot  k 
and    appliances,    \sithnut    \^hich    joumah^m    as    wc 
know    it    could    scarccJy    exiht.     Much    interest    ulso 
centred  in  the  colour  printing  from  aluminium  plates 
on  fast  rotary  niEichines,  and  in  Messrs,   Haddon  and 
Company's  model  printing:  othcc'.     Particularly  > 
able  was  the  exiraordinan,^  insistence  of  the  j  i 
postcard,     which    Uterally    pa  peered     the    exliibition, 
including  artistic  pictures  of  considerable  merit  as  weU 
as  ventaljle  crudities, 

A  New  Composing  and  Distributing  Maehlne. 

P  The  practical  jirinter.  if  asked   to  name  the  lion  of 
the  exhibition,   would  probably   be^in    lo   talk  at)Out 
the  new  composinjt;  and  distributing  macliine  for  loose 
type  exhibited   for  the  first  time  by  the  PuUonietci 
Company.  Ltd.     The  stand  was  crowded  at  the  lime 
of  our  visit.     An  operator  was  **  typing  "  od  a  report 
in  brevier,  and  another,  at  the  distributing  maelune, 
was  as  busily  engager J  in   "dis&ing"   it.    We   thouglit 
of  our   old    friend    the    "  case,"    and    wondered    how 
long    it   will   be   ere   inventors  devise   a   satisfactorv 
scheme  for  printing  without  type.     It  is  claimeri  Un    1 
machine  that  it  is  simpler,  cheaper  to  build,  of  kt' 
spfed  and  lighter  touch  than  any  loose*  type  ma- Ji  lu 
hitherto  invented.     It   will   take  any   founder's   t\)i. 
and   will  set   three  bodie:s.  e,g,,  minion,   brevier,   4nJ 
bourgeois,      i^ithout      alteration.      The     distnbuling 
machine,   wliich»   we  gathered,   is  to   be  further   per- 
fected, is  also  constructed  to  take  the  un-nicked  type 
of  any  founder,  and  of  any  "  body  **  by  a  chancFe  of 
sieve.     The    types   are   assembled    in    the   1 
channel  of  the  type-setting  machine  by  pas- 
a  ifTOOved  front  plate  or  apron,  but   the  trouvi'^  <-^>n- 
taining  the  t3rpe3  are  placed   hcoizontally  instead  of 
vertic^Hv      -4n.i    are    permanently    lixed»    the    Iceding 
being  Ued  by  a  special  device.     The  trougbt* 

are  arr  t   a  series  of  steps.   symmetricaJlv   on 

each   side   ot   the   centre   of   the   front   plate.     Then; 
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artf  wght  of  these  steps,  six  containing  fourteen  troughs 
each,  and  two  contaimng  sixteen  each,  making  one 
hundred  and  sixteen  troughs  in  all,  which  allows  for 
upper  and  lower  case,  small  caps,  figures,  and  the 
usual    sorts. 

Each  depression  of  a  key  acts  upon  a  lever  liberating 
the  corresponding  letter,  which  falls  down  automatically 
into  place.  The  type  then  passes  to  the  left  of  the 
machine,  where  it  is  automatically  divided  into  Unes, 
the  adjustment  being  done  by  hand.  Power  from 
a  small  motor  is  imparted  by  a  clever  arrangement 
Ol  oscillating  plates  beneath  the  levers,  thus  reducing 
Ihe  "  touch  **  required  for  manipulation  to  less  than 
two  ounces.  The  distributing  'machine  is  no  less 
Ingenious,  ami  has  been  designed  to  work  at  a  speed 
which  will  give  its  operator  ample  time  to  keep  the 
composing  machine  fully  supphed.  It  is  claimed 
that  the  latter  prcxluces  a  line  of  printing  t^^e  at  a 
greater  speed  than  it  can  be  tj^ewritten  from  MS. 

Bradford  Exhibition, 

Another  exliilniiun  opened  last  month  was  that 
inaugurated  at  Bradford  by  the  Prince  and  Princess 
of  Wales  in  connection  with  the  completion  of  the 
Cartwright  MemoriaL  It  will  remain  open  until 
October  to  stimulate  the  manufacturing  industries 
of  Bradford,  and  prove  the  superiority  of  Englisli- 
made  goofJs.  This  building  has  been  erected  at  a  cost 
of  about  £70^000  to  perpetuate  the  memory  of  Dr. 
Edmund  Cartwright.  the  inventor  of  the  power  loom, 
and  it  has  been  given  by  Lord  Masham.  the  inventor 
of  a  later  wool-combing  machine,  and  of  many  other 
appUances,  used  in  connection  with  local  industries* 
It  Is  a  compact  structure,  covering  about  6o,cx>o 
square  feet. 

The  maclunery  section,  though  not  so  large  as  might 
have  been  expected,  recalls  in  a  striking  manner 
the  history-  of  the  inventions  which  have  made  Bradford 
industries  what  they  are,  and  the  ev^olution  of  the  loom 
at  the  hands  of  such  men  as  Lister,  Donisthorpe, 
Noble,  and  Cartwright.  Textile  machinery  is  exhibited 
by  Messrs,  James  Holdsworth  and  Co..  of  Halifax. 
George  Hodgson^  I^td..  of  Bradford  ;  George  Hallersley 
and  Sons,  Ltd.,  of  Keighley ;  D*  Sowden  and  Co,,  of 
Shipley  ;  J,  Pilling  and  Sons,  of  Colne.  and  others,  and 
Messrs.  Matthews  and  Yates  have  a  comprehensive 
exhibit,  in  which  prominence  is  given  to  the  Cyclone 
Air  Propeller.  One  of  the  most  interesting  stands  is 
that  of  the  Bradford  Technical  CoDege,  which,  more 
particularly  in  the  systematic  study  of  dyeing  and 
colour  jirocesses,  is  doing  such  atlmiraiile  work  Jor  the 
industries  of  the  town  and  district. 

The  Thames  Barrage* 

A  corrcspriiiacnl  writes  :  — 

If  the  dam  were  built  across  the  Thames  at  Graves- 
end,  where  would  the  sewers  be  emptied  ?  At  present, 
I  beheve.  the  main  London  sewer  is  emptied  near 
Barking !  Would  it  not  cost  an  enormous  sum  to 
carry  the  sewer  below'  the  proposed  dam  ? 

Mn  T.  W.  Barber,  MTnst,C.H.,  who  is  responsible 
for  the  scheme,  replies  as  follows  : — 

The  London  sewage  is  treated  by  chemical  pre- 
cipitation at  Barking  and  Crossness,  ami  only  the 
effluent  is  run  into  the  river.  It  has  always  been 
considered  desirable  to  carry  these  outfalls  down  to 
ihe  estuai-y  below  Gravesend,  but  the  cost  (estimated 
at  £4,000,000)  and  the  probabihty  that  bacterial 
treatment  may  be  eventually  adopted — which  would 
avoid  the  necessity  of  such  removal — have  delayed  the 
carrying    out    of    the    proposal ;     besufes    which    the 


improved  condition  oi  the  Thames  of  late  years 
which  has  been  so  marked^  has  diverted  public  atteatson 
from    the   subject. 

But  the  construction  of  the  barrage  win  not  make 
these  conditions  worse  than  at  present.  I>ut  better, 
by  removing  the  zone  of  greatest  pollution  about 
fifteen  miles  down  the  river,  instead  of  in  frcmt  oJ 
London,  as  it  now  is.  Ko  part  of  the  river  will  then 
be  worse  than  it  now"  is,  but  the  lower  river — instead 
of  becoming  more  foul,  as  many  have  supposed — 
will  be  in  better  condition,  ov^-ing  to  tlie  river  tjeiog 
ahvays  full  and  free  from  admixture  of  salt  water, 
while  the  natural  bacterial  puritication  which  goes 
on  in  fresh  water  rivers  will  be  njore  effective  than  it 
now"  is.  It  is  generally  acknow*ledged  tliat  only  the 
upland  fresh  w^ater  is  effective  in  keeping  the  river 
clean,  and  there  will  be  the  same  upland  How  then  as 
now. 

In  view  of  the  interest  aroused  in  the  objections 
urged  before  the  Thames  Conser\'ancy  Board  by  Sir 
John  McDougail  and  others,  the  following  objmioQS. 
with  Mr.  Barber's  replies,  are  also  appended  : — 

Objections  and  Replies. 

Admiral  Bosanquft  thought  the  figura  of  cost  mcf^ 
hkdy  h  be  quadrupled,  thai  iSt  AixUen  millions,  tnsteAd 
of  four. 

This  opinion,  says  Mr..  Barber,  is  not  based  on  any 
expert  evidence.  It  is»  of  course,  impossible  to  say 
what  sum  would  be  spent  in  compensations,  Parha- 
mentary  and  legal  expenses,  but  the  cost  of  works 
proposed  is  a  matter  of  engineers'  estimate  bascHJ  on 
plans  and  current  prices,  and  there  is  no  reason  to 
.suppose  that  the  sum  named  need  be  exceeded.  But 
even  if  the  barrage  costs  a  great  deal  more  than  four 
millions,  it  will  be  an  exceedingly  cheap  solution  of 
the  problem  ol  the  port. 

The  Storm  Water  Question. 

Sir  John  McDougail  said  also  :  **  //  Will  be  im- 
possible to  deal  with  the  storm  water  of  London.'* 

This,  certainly,  is  not  impossible,  writes  Mr,  Barber. 
It  is  a  question  of  a  suitable  scheme  and  of  means. 
It  may  be  said  at  once  that  it  is  impossible  lo  con- 
ceive of  any  conditions  of  drainage  that  cannot  Ix* 
effectually   dealt  with  by  the  engineer. 

The  London  main  drainage  was  never  intended  to 
carry  oh  storm  water  m  excess  of  a  motferale  mean. 
Hence  the  main  sewers  \^ill  not  carry  off  hea%'y  storm 
waters,,  and  a  number  of  overflows  have  been  left 
into  the  Thames  mostly  below  the  level  of  high  water. 
The  main  drainage  has.  therefore,  never  bctcn  com* 
pleted,  and  it  has  ahvays  been  the  intention  to  supple^ 
ment  these  with  pumping  stations,  by  which  ihey 
can  be  kept  discharging  even  at  high  water.  Several 
such  stations  have  been  provided,  and  others  Are 
contemplated.  (See  reports  of  Main  Dramagc  Com> 
mi t tee.)  lender  existing  arrangements  flooding  docs 
now  occur  in  low-lying  parts  of  London  whenever 
a  heavy  rainfall  accompanies  a  high  tide,  which  oimiot 
be  said  to  lie  a  satisfactory'  condition  of  things 

A  system  of  dealing  with  the^e  could  be  readily 
devised,  and  \\oukl  have  to  be  provided. 

ThQ  best  methoii  would  be  by  un''''''""'nd  reser- 
voirs and  pumping  stations  at  suital  '  Bui  il 
might  be  difficult  to  find  sites  for  the  1  ,  tliougb 
they  could  consist  of  large  intercepting  sewers  running 
chiefly  untler  main  streets,  and  might  be  combuiecl 
with  shallow^  subways,  such  as  are  now  proposed  for 
parts  of  London.  The  simplest  method  is  the  pro- 
vision of  a  pumping  station  at  or  near  each  imponaol 
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overflow,  the  smaller  ones  to  be  led  to  these  stations. 
The  quantity  ot  storm  water  that  will  need  pumping 
is  only  4  per  cent.  Of  5  per  cent,  oi  the  total  London 
sewage,  or,  say,  an  average  of  io,0(X»,oou  gallons 
per  day,  about  one- tenth  the  quantity  dealt  with  daily 
at  Ahhey  Mills  ;  but  this  water  falls  at  uncertain 
intervals,  and  the  overflows  have  been  found  to  dis- 
charge into  the  Thames  on  about  t^^  days  per  annum 
on  the  average,  the  time  oi  flow  varying  Ixom  a  feuv 
minutes  to  several  hours.  Much  larger  quantities, 
therefore,  may  have  to  be  pumped  in  a  few^  hour^* 
The  exisiting  storm  water  pumping  stations  have 
been  found  to  need  working  only  from  73^  to  321 
hours  per  annum.  Gas  or  od  engines  of  high  power 
are,  therefore,  very  suitable  for  this  work,  and  the 
cost  of  such  a  scheme  must,  of  course,  be  added  to 
that  of  the  barrage,  and  will  pennanently  avoid  flooding 
in  Londom 

The  Essex  and  Kent  low-lying  lands  drainage  must 
of  necessity  also  be  pumpod  into  the  tnver.  which 
will  greatly  improve  these  lands,  as  they  are  now 
frequently  llcxxled,  ounng  to  the  intermittent  and 
inetiicient  drainage,  which  can  only  now  be  discharged 
at  low  water,  but  the  cost  of  all  those  pumping  outfits 
will  not  he  a  large  one  when  it  is  considered  that 
lloodini^  from  tides  and  stnrm  water  will  be  peimanently 
put  an  end  to. 

Farther  Objections  by  Admiral  BosanqueL 

Admiral  Bosanquet  also  said  :  '*  There  unit  hr  ^fcaf 
dflav  io  thv  shippint^  at  the  locks  of  the  barrage.*' 

This,  says  Mr,  Barber,  very  emphatically,  is  an 
error.  These  locks  will  be  at  work  twenty-tour 
hours  per  day.  A  great  many  ve^iseis  will  be  passed 
tlirough  with  all  tlie  gates  open  at  high  water.  There 
uill  1>e  no  fleets  of  vessels  arriving  at  particular  states 
of  the  tide,  but  may  be  expected  to  amve  at  all  hours 
of  the  day  and  night,  especially  as  to  outbound  vessels  ; 
the  nver.  the  docks  and  wharv^es  being  equally  free  for 
navigation  at  all  hours  of  the  day.  Every  modern 
appliance  for  rapidly  handling  the  traffic  in  and  out 
of  the  locks  will  be  provided. 

Another  objection  put  forward  by  Atlmiral  B<»sanquet 
was  that  '*  the  comtruction  oi  the  barrage  will  so  imptdf 
the  traffic  while,  it  is  in  progress  that  the  shtpptng  wili 
be  driven  away  from  the  port  of  London.'* 

There  is  no  ground  for  this  supposition.  At  all 
times  during  its  construction  the  greater  part  of  the 
waterway  will  be  open  to  traffic.  The  barrage  wdl  be 
built  in  sections.  The  locks  in  the  centre  of  the  river, 
when  finished,  can  be  thrown  open,  and  pro\ision  thus 
made  of  four  or  more  100  ft,  passages  for  vessels  with 
guiding  booms  and  fenders  open  at  all  states  of  tide. 
The  obstruction  will  cause  no  delay  of  importance,  as, 
of  course,  a  system  of  marshalling  tlie  traJiic  with 
provision  of  guiding  booms,  ftjnders^  and  other  appliances 
will  be  adopted. 

The  Art  of  Packing:  Machinery. 

Some  very  valuable  suggestions  for  packing  of 
machinery  intended  for  foreign  shipment  were  presented 
by  Mr,  Paul  Roux  in  the  course  of  a  paper  read  before 
the  American  Chamber  of  Commerce,  at  Paris.  The 
advantage  is  pointed  out  of  dismounting  a  machine 
weigliing  over  two  tons  in  order  to  pack  it  in  several 
^ckages,  each  weighing  less  than  this  maximum. 
Care  must  be  taken,  however,  that  the  total  tonnage 
or  cubage  of  the  several  packages  does  not  exceed 
that  of  a  single  case,  and  that  the  difficulties  of  assem- 
bling the  macliine  at  destination  do  not  more  than 
coaaterbaUince  tlie  economy  realised  on  transportation 


charges.  It  is  also  profitable  to  dismount  a  machine 
weighing  either  more  or  less  than  two  tons  when  this 
secures  a  considerable  redutrtion  in  volume,  and  when, 
as  is  generally  the  case  lAith  machine-tools,  the  cubage 
exceeds  the  limit  of  40  cubic  feet  per  ton. 

AH  delicate  or  fragile  parts  which  cannot  be  remove 
should  be  carefully  protected  against  rough  handling 
during  unpacking.  All  screw  threads  should  be  care- 
fully coverlid  with  wood  or  rags  ;  all  tapped  holes, 
oil  holes,  and,  in  general,  all  openings  through  which 
dirt  can  reach  the  interior  of  the  machine,  should  be 
carefully  closed  mth  wooden  plugs.  Manufacturers 
are  especially  urged  to  tag  all  pieces  which  may  have 
been  removed  with  labels  fully  explaining  their  position 
on  the  raacliine. 

\Mien  a  machine-toc*l  has  been  properly  dismounled 
and  divided  for  packing,  the  very  important  operation 
of  protecting  the  finished  parts  against  rust  must 
be  carried  out.  The  coating  appUed  should  be  sulh- 
ciently  tiuid  at  the  time  of  its  appUcation  to  permit 
of  its  reaching  all  parts  of  the  surfaces  to  be  covered. 
It  should  be  free  from  all  trace  of  acid,  and  should  dry 
rapidly.  Moreover,  it  should  be  readily  dissolved  with 
oil,  petroleum,  or  turpentine  when  the  machine  has 
reached  its  destination  and  is  ready  to  be  set  up. 


Packing  Cases  for  Abroad* 

I  WD  conditions  arc  laid  down  for  packing  cases  in- 
tended for  abroad.  They  must  effectually  protect  the 
machine  against  all  shocks  and  injury  during  trans- 
portation, and  must  facilitate*  the  handling  of  the 
machine.  The  bottom  of  the  otse  should  be  suffi- 
ciently strong  to  carry  the  total  weight  of  the  machine 
without  the  assistance  of  any  other  part  when  balanced 
on  a  roller.  It  should  be  constructed  with  two  Jongi- 
tudmaJ  battens,  in  order  that  the  case  may  be  moved 
on  rollers  when  cranes  are  not  available,  and  these 
battens  should  Ije  bevelled  at  the  ends  to  facilitate 
their  employment.  Transverse  planking,  spiked  to 
the  battens,  forms  the  bottom  of  the  case.  Oo  the 
bottom,  constructed  as  indicated,  two  frames  should 
be  bmlt  around  the  machine,  dividing  the  length  of 
the  case  in  three  parts,  in  such  manner  as  to  support 
the  pressure  of  ropes  or  chains  when  handhng  with 
cranes  or  other  hoisting  apparatus.  The^e  frames 
will,  at  the  same  time,  act  as  supports  (or  the  interior 
braces,  and  as  lateral  supports  m  case  the  package 
is  laid  on  its  side,  which  often  happens  in  spite  of 
instructions.  Around  these  princi]>al  elements  are 
built  the  sides,  ends,  and  top  of  the  case,  which  are 
designed  simply  for  protecting  the  machine  generally. 

In  designing  the  packing-case,  it  is  very  necessary 
to  make  provision  for  the  examination  of  the  machine 
in  the  Custom  House,  and  even  for  removing  it  com- 
pletely. It  i%  absolutely  necessary  in  aU  events  to 
arrange  an  opening  in  one  of  the  sides  or  in  the 
cover,  through  which  the  nature  of  the  machine  may 
readily  be  seen.  Manufacturei^  are  recommended  to 
avoid  hning  the  cas<s  with  paper,  and  to  fold  .all 
drawing  lists,  cuts,  etc..  in  waterproof  paper,  which 
should  be  tacked  inside  the  case  near  the  inspection 
opening.  With  regard  to  exterior  marks,  at  t 
called  to  the  necessity  of  marking  tlie 
exact  net  weight,  as  even  a  very  small  uiN.i.u^c 
between  the  weight  stated  and  the  true  weight  may 
cause  difficulties  in  the  Custom  House  ;  and,  perhaps, 
the  imposition  of  tines.  Exporters  are  also  recom- 
mended to  paint  a  black  circle  around  the  heads  of 
all  nails  and  screws  which  should  be  removed,  in  order 
to  unpack  the  machine  with  the  least  work  and  without 
iQJuring  the  panels  and  bracings.  ^ 
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NAVAL    N0TE5. 


MONTHLY    NOTES   ON    NAVAL   PROGRESS    IN   CONSTRUCTION   AND  ARMAMENT 

BV  N.  L  D, 


QIISAT    BRITAIIi. 

THE  annual  Parliainentary  return  sho^ving  the 
fleets  of  the  seven  niost  iraj>ortant  Naval  Powers 
maJces,  as  usual,  very  instructive  rea<Jing.  It  aistin- 
guishes  the  vessels  built  ajid  building,  and  gives  tho 
date  of  launch,  dispUcement,  and  armain«*nts.  and 
is  corrected  to  March  31st  ladL  Vessels,  accorriing 
to  the  explanatory'  notes  which  accompany  the  rt* turn, 
are  not  transferred  to  the  "  built  "  from  the  '*  bnilding  " 
lists  until  they  are  actually  ready  for  commissioning. 
Moreover,  vesisels  in  the  ofiicia!  lighting  stiength  of  a 
navy  are  still  included  in  the  return.  exc(?pt  in  such 
cases  where  there  is  information  to  prove  that  vessels 
officially  described  as  "  effective "  are  assigned  to 
special  •  and  non-seagoing  duties.  The  tabulated 
statement  which  accompanies  the  return  showing 
the  strength  of  the  various  fleets  in  the  built  and 
building  classes  respectively,  is  ^iven  l.*'lr.\i    — 
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•  Including   one  pairtially   protected. 

*  Including  two  partiaUy  protected. 
}  Including  one  torpedo  depot  ship. 
I  Exp  crimen  taL 

fiNot  certain  whether  all  these  have  been  acturjly 
commenced. 


A  few  unofficial  particulars  aliout  the  new  battleship 
of  the  Lord  A't'/sow  class,  provided  for  in  tiiis   v^Ar*| 
listimates,   have  api^eared;   and,   according   to    (heoe^J 
the  vessels  are  to  be  of  only  15,000  tons  dlspla<-fmf-n«. 
The  plan  of  building   18.000  ton  battleships 
indeetl.    to   be   shelved    indetiuitely    for   a   v. 
reasons.     The  speed  of  the  Lcftd  Xclsmt's  is  to 
18  knots,  and  for  armament   they  are  to  c.t 
t2-in.,  eight  9*2-in..  and  twenty  12-pounders. 
ing   to  another  authority    the    secondary    at 
is  to  consist  of  fourteen  7'5-in.   pieces,   it  I- 
finitely  slated  that  no  guns  of  9*2  in.  calibre  wiii 
carrietl* 

Particulars  of  the  steam  trials  of  the  Cornwall  wi' 
hand  show   that  she  is  iully  up  to  the  standard  sei 
by  other  ships  of  this  cla-ss  in  point  of  spee<l  and  c<  .1! 
consumption.     Her   boilers  are   of   the   Babcock    a  ,  i 
Wilcox    type,    twenty-four   in   number,    with     •    '       1 
heating  surface  of  56,604  square  feet.  At  the  ihir 
one-tilth  power  trial  the  total   horse-power   n 
was  4,8co  (300  in  excess  of    contract),  and  the  «pecd 
attained  15*3  knots,  on  a  coal  consumption  ol  i^j  lb. 
per  unit   of  jxiwer  per  hour.      At   tlic   thirty   hours' 
four-fifths  power   trial   the   horse- power   was*  if>.4$y. 
the  mean  speed  ^183  knots,  and  the  coal  consump- 
tion  1*69  lb.  per  i.h.p.  per  houn     On  her  full  power 
trial  of  eight  liours'  duration  the  following  were  the 
results  ;     Steam  pressure  in  boilers,  242  ;    revolutions, 
starbrmrd,   14S7  ;    port.   I47"2  ;  totjU  indicated  horse- 
power, 32,699  (699  in  excess  of  contract)  ;  mean  speed. 
23*689    knots;     coal    consumpUcm,    1,941b.    per   unit 
of  power  per  hour.     These  arc  the  results  as  ot^iaafly 
reported,  but  the  horse- power  at   one  time  was  neArer 
24,000    than    23,000,    with    a    speed    prr  ■  —  fv 

nearer  to  24  knots,  and  w^hen  it  is  reme'  r 

difficulty  was  experienced  in  making  the  -.:-.  ,  ^  ..^U 
of  the  class  attain  even  22  knots,  it  is  obvious  thai 
the  modificalions  which  have  btsen  introduced  into 
the  propellers  must  have  been  necessary  for  the  effi- 
ciency of  the  ships. 

The  trials  of  the  Widgeon,  shaJlow  draught  gunboat. 
have  been  carried  out  by  Messrs.  Thornycroft,  and 
have  resulted  in  the  vessel  attaining  the  (for  a  vessel 
of  her  class)  remarkable  speed  of  13  knots.  This 
is  brought  about  by  a  patent  device  invented  by  the 
builders*  the  result  being  nearly  a  knot  increase  in 
speed. 

The  torpedo-boat  destroyers  Exc.  FJtrick,  and  Brnc 
have  been  completed  and  commissioned,  and  have 
gone  tu  the  Mediterranean  station.  In  addition  to 
the  thirteen  other  vessels  of  last  ye^tr's  program tnc, 
particulars  of  the  building  of  which  have  already 
appeared,  it  is  to  be  noted  that  two  others,  making 
the  total  of  fifteen  allowed  for  in  the  Estmiates.  are 
building  by  Messrs,  J.  S.  White  and  Sons.  Cowes. 
They  are  to  be  known  as  the  Nes^  and  the  Nith. 

It  has  been  decided  to  establish  a  permanent  sub- 
marine depot  at  Portsmouth,  and  to  make  this  the 
headquarters  of  the  school  of  underwater  craft.  Wliile 
I  do  not  for  one  moment  advocate  leaving  Portsmouth 
entirely  without  a  submarine  flotilla,  I  would  certainly 
suggest  that  Portland  is  a  more  suitable  headquarters 
for  the  submarine  school  than  Portsmouth  can  ever 
be. 

FRANCE. 

The  event  oi  the  past  montb  has.  of  course,  been  the 
launching  of  the  battleship  Democratie  at  Brest  on 
.\prjl   30th.     Three  battleships  off  tlie  stocks  in  seven 
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months  is  the  record  of  French  mkVdX  progress  since 
the  Repuhhque  tcx)k  the  water  at  this*  same  port  in 
September  last.     The  Dimocraiif^  is  one  of  the   1900 
programme  v^^sels,   cliBplacing   14,927   tons,  and  \^ith 
engines  of    17*500   h.p.,    developing    18   knots   speed. 
Steam  is  to  t>e  supplied  by  Belleville  boders.  although 
,    it  is  rej>orted  that  another  type  may  be  vntrfxluced. 
The  keel  was  laid  on  May  ist.  1903,  making  one  year 
to  a  day  to  the  launch.     The  Dcmocratie  is  expected 
to  be  placed  in  commission  early  in  1907.     Her  length 
is  442 "9  ft- ;     beam.   79*5  ft. ;    draught,    27*5  ft*     The 
thickness    of    the    armour    belt    i^    1 1  in.    amidships. 
For  principal  armament  she  carries  four   12-in-   guns, 
two  m  eacli  turret  fore  and  aft,  and   her  secondary 
battery  is  composed  of  ten  7'6-in.  guns,  six  mounted 
in  turrets  and  four  in  casemates  below  them.     There 
are  also  twenty-six    r85-Ln.   guns.     The  complement 
will   consist  of   30  officers  and    760  men.     The   pro 
Cection  of  the  ship  follows  a  new  methotL     The  general 
use  of  large  and  quick  explosive  projectile*  has  led  to 
considerable  modifications  in  the  mode  of  prcitection 
of  French  fleet  battleships.     The  new  vessels  of  15.000 
tons,  similar  to  the  ship  just  launched,  will  ha%'C  all 
their    above-^\^ter    parts    protected    by    an    interior 
shell,  armoured  on  all  sides  and  furnished  with  multiple 
&ub-di visions.     The  thickness  of  the  outer  protecting 
belt  has  thus  been  reduced  without  inconvenience  in 
view  of  the  probable  smaller  area  affected  by  a  pene- 
trating shell.     At   the  same   time,    the  height  of  the 
belt  has  been  somewhat  increased  in  order  to  protect 
the   lower   portion   of   the   above- water   constmctLon. 
Armoured    bridges   and   sheltered    bridges   {protection 
from  ii>nng  sphnters)  complete  the  armour  protection. 
It  is  confidently  stated   that    the  battlesliip  will  not 
be  sunk  from  tiie  effects  of  the  explosion  of  any  one 
torpedo. 

A  correspondent  of  the  **  Engineer,"  writiBg  on  the 
subject  of  the  armament  of  these  four  vessels,  the 
DemocftUie,  Libtrtc,  Justice.  Verier,  gives  some  very 
interesting  particulars  about  their  armament.  Their 
7*6-in.  guns,  for  instance,  throw  a  projectile  of  1^9'T  lb, 
(^6  kilos),  which  is  nearer  the  200  lb.  of  the  British 
75-in.  than  was  formerly  believed  to  be  the  casQ, 
Then,  again,  no  decisicm  appears  to  have  been  made 
as  to  Ihc  inclusion  of  eight  4-in.  quick  hrers  in  the 
secon<lary  battery.  The  1902  gun  also  has  an  initial 
velocity  of  3,002  ft.,  is  slightly  heavier  than  the  1893-96 
pattern,  and  about  five  calilires  longer.  These  guns 
are  to  fonn  the  primary  battery  in  the  armoured 
cruisers  JhUs  Mickdet  and  Ernesi  Renan. 

The  Jeanne  d'Afc,  armoured  cruiser,  although  she 
has  now  been  in  commission  some  months,  has  never 
yet  succeeded  in  making  her  contract  speed  ol  23  knots. 
in  spite  of  continual  alterations  and  improvements. 
On  her  last  attempt  she  could  not  do  more  than 
21-78  knots,  although  her  e-ngines  were  developing 
33.000  h.p.  The  Gloirc  has  now  completed  her  trials, 
and  will  shortly  be  commissioned,  but  the  Condi 
has  still  to  make  her  ofificial  full  speed  trial. 

There  have  been  very  unfavourable  reports  about 
,^lhe  speed  of  the  armoured  cruiser  Duptt^u,  which 
F  lifts  recently  joined  the  French  Mediterranean  squadron, 
and  she  is  to  go  into  dock  for  modifications  to  her 
propellers.  She  seems,  however,  to  be  capable  of 
very  good  steaming,  and  made  a  gooti  run  from  Las 
Palmas  to  Cherbourg  at  the  end  ot  April. 

In  small  craft  there  is  very  little  progress  to  report 
The  Sabre,  torpetlo-boat  destroyer,  the  last  of  the 
PftiUfsiiHf  class,  ha^  been  launclieil.  and  the  torpedo- 
l)oat  destroyer  ftoncisqut  has  made  30  knots  on  a 
full  speed  trial.  In  submarines  there  is  only  ihe 
laancb  of  the  Oiarie,  of  the  A^aiW  class,  10  note.     A 


new  stibmariQc  X,  designed  by  M.  RopiazotU.  Cbij 
Engineer  in  the  French  Navy,  has  just  tieen  complete  * 
ready  for  service.  She  is  one  of  a  serii?3  of  expfi 
mental  boats  decided  on  in  lOot,  and  commenc 
in  the  following  year.  She  displaces  16S  tons,  is 
t2i'39ft.  long,  and  has  a  speed  of  10  ;  i^-  .  The 
motive  power  is  supplied  by  a  current  from  1  1- 

lators,  or  by  engines  worked  by  vanour  .,  .  uu. 
Two  other  t>oats.  Z.  built  at  Rocliefori  irora  the  designs 
of  Cliief  Engineer  Ma u gas.  and  Y.  built  at  Touloo 
from  the  designs  of  M.  Bertin,  are  complete. 

QKIIMANY, 

It  is  announced  that  the  nevv  battleship  ''  M." 
building  at  the  Schichau  Yards,  Daniig.  will  be 
launched,  in  the  presence  of  the  Emperor,  on  May 
27th.  As  already  reported,  she  is  to  be  named  Loth* 
rtn^en  (Lorraine),  and  is,  of  course,  a  sister  ship  to 
Ihe  Bhasi  (Alsace)  and   Br^i  '    -L 

of  the  class   to  take   the  ^\  n, 

wife  of  the  President  of  Lui,,i^i^^.  ^>*..  v  ..^^l  ..  .i^e 
ship, 

A  new  armoured  cniiser,  the  Ycftk,  has  taken  the 
water  at  Hamburg.  This  vessel  has  hitherto  been 
knowTi  3:3  the  Er\ai:  DcuUcHland,  Countess  York  of 
Wurtenberg  presided  at  the  launching  ceremony. 

Another    small    cruis<?r,    the    Muinchen,    has    been 
^■        '      !    at  the  \V  i;>any's  yard.   Bremen,  on 

h.     The  is   a   sister   ship    to    the 

j'-»  ^-■■rfrn.   .1..  i    v. a. ,4    small   protect^  ^    ,^..-...^5 

nani'  -iftrman   lovvnii.     Sire  wai*  chif  v 

Prin  of  Bavana,  ia  the  presence  v.  ....    ...lA 

Burgomaster  of  Munich. 

The  series  of  toqierto  boats  S  130-125  being  nearly 
complete,  ajrangements  are  in  hand  for  tlie  com* 
mencement  of  a  further  series  5  !::(>- 130.  When  tlu* 
former  series  is  complete  the  German  Navy  \nH  po^:scss 
thirty-six  fast  modern  torpedo  boats,  ami  eighty  Sicond' 
class  slower  vessels. 

UlilTCD  ftTATSt* 

The  Rhode  Island  battleship,  was  not  off  the*  slips 
quite  so  soon  as  was  anticipatetl,  And  the  launching 
ceremony,  which  took  place  on  May  17th,  was  attended 
by  an  accident,  which,  whde  it  fortunately  did  not 
have  any  fatal  results,  might  easily  have  caused  a 
catastrophe-  The  anchors  failed  to  hold  tlie  vessel 
after  she  had  got  into  the  water,  and  she  was  driven 
on  to  a  mud  bank  opposite.  The  tide  was  falhng  at 
the  time,  and  it  was  impossible  to  retioat  her  that  day. 
hut  she  was  subsequently  goi  off,  and  the  bottom 
being  soft,  sullered  httle  damage. 

The  armoured   cruiser  California  was  launchctl   at 
San   Francisco  on   .\pril   28 ih.     She  will  'have  a  dia 
placement  of  i}.S*do  tons,  and  an  indicated  horsc-powoL 
of  25,000,  giving  a  speed  of  22  knots.     Her  principal 
dimensions     are :     Length,     502  ft.  ;      beim,     70  ft.. 
draught,   24  ft.  ;6in.     At    the  majdmum   draught   of 
26  ft.  6  in.  the  top  of  the  main  belt  will  be  12  ia.  al»ove 
water.     Her  armament  wiU  consist  of  four  K-in.  gun* 
in    pairs   irT  the    turrets,    fourteen    6-in,    <|u 
eighteen     i4-pourtder>,     twelve    3 -pounder 
p.iir-       four     i-pounder    quick-hrer.     four    j  ^i- 1  1 
two  -30  Gathng.  six   30  Colt,  and  two 
^^  .      ^      She   will   also  carry    two    torpedo    i  ii    - 

submerged  forward.  She  has  a  complete  steel  b^li, 
7|  ft.  wide,  for  244  ft.  amidships.  6  in.  thick  at  the  top 
and  5  m.  at  the  bottom.  On  tlie  bow  and  stem  it 
is  3i  in.  thick,  and  above  the  belt  to  the  upper  deck 
for  2}2  ft.  it  js  5  in.  The  barbettes  and  turrets  are 
protected   by  armour  6  in.   thick,   with  6J  in,   at   the 
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]■'■'-         '►        !';]    1    '      rjnning  lower  has  9  tn,   and  tii-sr 

Iuk  bctv  prottLKii  cruiser  Denvrt  has  been  accepted 
by  the  Navy  Department,  although  she  failed  to 
attain  her  contract  speed  after  rejteated  trials.  The 
best  »he  could  do  was  167  knots,  which  is  03  below 
4H>n tract.  She  was  built  by  the  Nealie  and  Levy  Co., 
of  PliUadelpliia, 

MINOR    NAVIES* 

ArsTRJA, — Considerable  progress  has  been  made 
bk  AitHtrian  warehip- building  r€?C€ntly,  A  new  monitor, 
the  Budto^.  was  launched  at  Budapest  on  April  I2lh. 
and  ?i  smt^r  vessel,  the  Temcs»  took  the  water  a  few 
we'.'  iou&ly*     These    \essels    are     183*73  it.    ^" 

kfi  a   beam  of   30*84  ft**  and   a  draught  of 

3-g;,  1..  liitry  displace  440  tons,  and  with  engines 
developing  i,4C*o  h,p,,  are  designed  for  it  knots. 
The  armament  coasisiii  of  two  67-in.  qmck-hrers,  one 
47-iti,  howiticr,  and  three  mttradleuscs. 

The  new  bat  llesliip  Erzhetzn^  i^ri^JriV A  was  launched 
at  Tneste  on  April  30th.  and  was  clmstened  by  Arch- 
duchess Isabella,  wife  of  the  present  Archduke 
Fredrich.  The  Erzherzii^  Fticdfich  displaces  10,^00 
tons,  and  is  built  for  19^  knots.  Another  vessel,  the 
Et^httzo^  Kari  is  already  launched,  and  when  the 
lliird  vessel  of  Uie  class  is  launched  in  about  two  years' 
time,  the  A u>tro- Hungarian  Navy  will  have  nine 
mcxlcm  battleships,  making  three  homogeneous 
souadrons-  This  is  thought  sufficient  for  the  purpc»ses 
of  coast  defence,  and  efforts  will  then  be  made  to 
replace  the  obsolete  torpedo  cralt  of  the  jiavy  by 
mtxJern  vesseb. 

The  Austrian  Navy  Budget  for  1904  totals  ^^2,100,000. 
of  which  £t, 656,00c*  is  deemed  ordinary  expenditure, 
and  /,444,ooo  ext^ao^dina^>^  The  items  are  divided, 
a£  follows : — 

The  allowance  for  new  construction  is  /946.000  ; 
jJl59.6o<3  on  account  of  the  armoured  cruiser  Saint 
Genrg,  of  7,360  tons  ;  £243,6fXj  on  account  of  the  battle- 
ship Erzhetiog  Karl,  of  10,600  tons;  /30i,000  on 
account  of  the  sister  ship  Erzhetzng  Fricdnch  ;  £92,400 
on  account  of  *'  C,"  a  third  battleship  of  the  same 
type;  £157,200  on  account  of  the  coast  defence  ship 
Bahmberg :  and  ^24,000  only  for  the  completion 
of  tlie  sister  ship  Arpad.  The  Budget  shows  an 
increase  of  £44,000  only  on  that  of  the  previous  year. 

Japan. — The  names  of  the  two  battleships  of 
wliich  I  gave  a  description  in  last  month's  notes  are  10 
be  Kashtma  and  Katoru 

Turkey. — The  new  Turkish  cruiser  Ahdul  Hamid  has 
completed  her  speed  and  gunnery  trials,  and  has  left 
for  Constantinople.  A  mean  speed  of  22*25  knots  was 
obtained  on  six  runs  over  the  measured  mile,  and 
on  a  six  hours'  natural  draught  trial  she  did  21 'i 
knots.  Tlie  macliinery  worked  without  any  trouble* 
and  the  gun  trials  were  considered  satisfactory.  The 
Ahdul  Mtdjtdi  has  been  dehvered  from  .\merica. 
The^Turkish  Government   is  reported   to   be  so  well 


saTistie.]  ^M\n  inis  vessel  that  several  more  are  to  be 
ordeied  from  American  firms. 

Mexico, — The  n^w  gunboat  T  '"*3 

some  saUsfactoT}^  trials,  making  i^  ^^^ 

under  forced  draught.     A  sister  ship,   ll** 
attained  a  speed  of  16-25  knots.     She  is  * 

the  Crescent  Company,  Ehzabethport. 

RUSSIA. 

So  £ir  as  naval  interest  is  concerjied,  the  vrvtr  in  th^  Far 
Eas  t  is  for  the  mom  en  t  in  a  slate  of  sus[  'Cl 

Admiral  Togo  has  succeeded  in  blot  k  ^r 

entrance  at  Port  .Arthur  in  so  far  a^  me  pa'>;igt  of 
battleships  and  armoured  cruisers  is  concemctL  It 
cannot  for  one  moment  be  doubted  tliat  the  JafMmese 
fully  understood  the  ncicessity  for  rendering  thr  Port 
Arthur  fleet  inefiective  as  a  preUminary  to  succes^nl 
land  operations.  This  explains  in  some  measure 
Admiral  Togo's  rejseated  attacks  on  the  port.  Finding 
that  he  could  not  get  the  Russian  fleet  out  in  the  opea 
to  d«lroy  it,  he  decided  to  bottle  it  up.  \N*hat  Admiral 
Skrydloff  will  do  remains  to  be  seen.  He  will,  of 
course,  take  over  command  of  the  \1adivoslok  squadron 
from  Admiral  Jessen,  but  whether  he  will  be  able  to 
effect  anything  with  it  is  doubtfuL  It  is  hoijetessly 
inferior  to  the  Jleet  under  Togo,  who  is  now  r«porTed 
to  have  established  himself  in  Possiett  and  l!sstiri 
Bai-s,  and  to  have  mined  the  entrance  to  Vladivostok* 
The  only  result  of  a  sortie  by  either  Jessen  or  SkT\'dloff 
at  the  present  juncture  would  be  wholesale  destruction, 
and  since  the  Port  .\rthur  fleet  is  hopelessly  iueftective, 
the  question  of  reinforcements  from  Europe  may  be 
look€^  upon  as  settled. 

The  forcing  of  the  passage  of  the  Yalu  by  Baroa 
Kuroki  was.  if  subsecjuent  reports  are  to  be  bebc^'ed* 
unlooked  for  by  the  Russians.  General  Saisuiitch. 
and  ix>ssfhly  Kuropatkin  also,  studiously  undervalued 
the  energy'  and  initiative  of  Kuroki,  and  the  coiH 
sequence  was  defeat.  Kuropatkin  is  believetl  by  the 
Russians  lo  be  the  finest  strategist  they  L.  '   frrr 

several    generations.     But    a    strategist    ^'.  ri^. 

involve  the  defeat  and  destruction  of  an  aiju.  lihJjs. 
and  imminent  anniliilatiou  for  himself  and  hts  maid 
army,  needs  some  explanation.  At  the  moment  of 
wTiting  Kuroki  is  closing  round  Kuropatkin  on  all 
sides.  The  Second  and  Third  Japanese  Army  Corps 
have  landed  on  the  Liao-tung  Peninsula,  and  with  his 
owTi  victorious  First  Army  Corps  Kuroki  is  hastening 
to  the  north-east  to  cut  the  Russian  communtcatiofis 
with  Harbin.  Kuropatkin,  it  would  seem,  has  totally 
failed  to  realise  the  necessity  for  a  less  extemled  front 
and  a  shorter  line  of  communications.  The  time  is 
getting  short,  and  before  these  lines  can  even  appear 
it  seems  likely  that  a  second  and  more  decisive  battle 
than  that  at  Kiu-leug-Cheng  will  have  betn  fon^ht. 
Kuroki  is  working  tp  once  more  outflank  hi  it. 

and  if  he  docs  that,  I  can  see  nothing  bui  i  us 

surrender  for  the  greatest  Russian  strategist  tjl  >evvTal 
generations. 


ELECTRICAL  AFFAIRS- 


E.    KILBURN    SCOTT,    MJ.E.E..   A.MJiTst.C.E. 


Dust  Round  Eleetrlc  Conductors  and  Fittings, 

Although  one  of  the  claims  put  forward  in  connection 
with  electric  lighting  as  against  gas  and  oil  is  that  it 
is  much  cleaner.  siiU.  at  tJic  same  time*  it  has  been 
noticed  that  there  is  a  tendency  lor  dust  to  accumulate 
oo  and  about  electric  light  fittings  and  wires,  etc. 
Of  course,  the  amount  of  dust  so  collected  is  otilv  small, 
and  it  is  mainly  of  interest  as  an  electrical  phenomenon. 
One  explanation  for  the  diist  particles  being  dqiosited 
near  such  electrical  conductors  is  that  it  is  due  to 
local  heating.  Another  is  that  the  dust  particles  being 
at  air  potential  are  attracted  to  the  electrical  conductor 
which  is  abov'e  air  potential,  and  they  eitlier  slick  to 
ttiis  permanently,  or  becoming  charged  they  are  repelled 
and  stick  to  the  adjacent  walls. 

It  has  been  noticed  that  the  collection  of  dust  has 
become  more  marked  with  the  increased  use  of  the 
300-vult  system.  One  way  to  reduce  the  trouble  is 
to  place  the  switches  on  the  non-earthed  or  f>ositivi 
side  oi  the  circuit,  so  that  the  deposition  of  dust  can 
then  only  occur  during  the  time  the  lamps  are  alight. 
Mr.  D»  b.  Munroe  has  pointed  out  that  a  still  further 
improvement  can  be  effected  by  the  use  of  concentric 
flexible  conductors  instead  of  the  ordinary  twisted 
cord,  the  outer  conductor  being  connected  to  the 
earthed  side  of  the  system. 

The  Future  of  Small  Electrical  Firms- 

The  present  severe  competition  make^  it  doubtiul 
whether  some  of  the  smaller  linns  will  be  able  to  carry 
en.  It  wiU  certainly  be  a  thousand  pities  if  they  do  go 
under,  for  anyotie  who  has  had  experience  in  both 
a  small  and  a  large  establishment  knows  that  as  iv 
training  ground  the  former  is  far  and  away  the  best. 
Most  engineers  of  to-day  learnt  their  business  in  a 
small  works,  and  if  one  inquires  into  the  careers 
of  the  leading  men  in  large  eMtabhshments,  it  will  more 
often  than  not  be  found  that  they  have  been  promoted 
as  a  result  of  self-rehance  ami  all-round  iiu-ditics 
learnt  in  small  works.  The  all-round  training  is 
especially  valuable  for  colonial  life. 

A  small  works  calls  for  individuality  in  the  managers 
and  the  owners,  and  as  Kngland  has  been  Imilt  up  by 
individual  effort,  any  mox^ement  which  lends  to  reduce 
this,  needs  to  be  kept  in  check.  In  the  writer's  opinion 
It  IS  better,  in  any  particular  community,  to  tiave 
ten  small  hnns  than  one  very  large  one,  in  much  the 
same  way  thai  it  is  belter  to  have  ten  difierent  trades 
in  a  town  than  to  have  one*  Briidlord.  for  example, 
is  handicapped  as  compared  with,  say,  l^eeds.  by  being 
practically  dependent  on  one  industry.  It  is  a  moral 
certainty  that  if  the  men  who  are  now  running  small 
industries  become  merely  the  employees  of  a  few  large 
concerns,  then  future  generations  will  lose  in  indepen- 
dence of  character  and  thought,  and  also  probably  in 
inventive  and  e.vccuitvc  abihty- 

The  Coming  of  the  Electrical  Trusts. 

Large  concerns  are.  unfortunately,  not  the  end  of 
the  trouble,  for  abroad,  concerns  which  in  thi  ms*lves 
are  large,  are  joining  together  to  form  lar^-  d 

Tnists,   with  the  single  idea  of  creating   n 
In  America  n   new   feudalism  is  gfowing   u^*,   which, 
behind    an    appearance   of   democracy,   is   simply    the 
irresponsible  doiai nation  of  a  few  money  majctiJites. 
With  us  it  has  always  been  a  maxim  that  an  employee 


can  do  what  he  likes  in  his  own  time,  bat  in  the  Slate* 
Ihere  is  an  elal>orate  5y?»lcm  ot  espionage  in  the  works 
and  office,  an  i  *   nttal  reports  are  sent  in  periodi- 

cally to  the   I  at.     We  have  a  wiser  system 

of  laws  proi'Lt.M^  Liie  worker  against  the  unfair 
employer,  but  it  i>ehnves  us  tn  see  that  trusts  do  not  get 
a  foothold  in  this  country,  and  to  this  end  all  &mtM 
indrpendeftt  frrnis  should  ]>e  encouraged. 

With  such  encouragement  there  is  reason  to  believe 
that  many  of  the  smaller  firms  will  be  able  to  tide  over 
the  present  period  of  over-produclioa.  and  under  normal 
conditions  the  writer  believes  they  will  more 'than 
hold  their  own.  After  all.  ihe  bedrock  fnce  of  any 
article  is  the  price  at  which  it  can  be  made  by  a 
priv-ate  concern,  which  has  no  white  elephant  to 
provide  for,  in  the  way  of  over-ca|jitalisation.  ur  in 
large  sums  paid  away  for  patent  rights,  etc. 

Cosmopolitan  Personnel. 

In  both  American  and  Continental  electrical  works 
the  cosmopolitan  character  df  the  personnel  is  very 
marked, 

In  ihe  case  of  the  technical  staff  tlie  free  interchange 
of  ideas  which  has  resulted  has  undoubtedly  been 
of    L!  '    antage,  and   led  to  the   develo|:>nien!  of 

an  t  ;/  type  of  engineer,  of  which  Mr,  Brown 

of  s,,..^.-.....id.  and  Mr.  Sleinmelz,  of  ihc  States^ 
may  be  taken  as  typical  examples. 

In  the  case  of  continental  workmen,  also,  the  act  van- 
tages  are  considerable,  U  will  be  easily  seen  that 
it  is  a  comparatively  simple  matter  for  a  man  to  journey 
from  one  works  to  another  by  simply  cnissing  a  frontier 
line,  whereas  in  this  country  it  is  quite  a  difierent 
proposition.  The  EngUsh  Channel  has  its  '  -r  '  s, 
but  it  does  undoubtedly  help  to  narrown^  %  ; 

Ihe  ordinary  mechanic,  for  example,  cai...  .^  ..,.iiip 
from  England  into,  say,  Belgium,  France,  or  SwiinT- 
land,  as  he  can  from  place  to  place  in  England. 

The  cosmopohtan  character  of  foreign  workshops 
is  distinctly  one  to  the  good,  as  it  teaches  men  of  each 
nationality  that  they  are  not  the  only  melons  on  the 
patch. 

More  Technical  Management 

Some  engineering  concerns  in  this  coimtry  are  run 
too  much  from  the  commercial  side.  One  re^sult  of 
this  is  that,  while  the  accountants  and  clerking 
departments  are  well  staff c<l  AtwX  looked  after,  the 
drawing  ofhce  and  technical  eside  generally  is  made 
to  feel  that  it  is  barely  tolerated.  Figure-head 
directors  give  secretaries  and  accountants  too  much 
power,  and  when  these  latter  get  a  smattering  of 
technical  knowledge,  as  they  must  do  by  constantly 
reading  letters,  etc.,  they  are^,  like  most  people  with 
a  little  knowledge,  dangerous  both  to  tliem selves  and 
thost  iWith  them. 

In  A  orks  the  management  and    running   of 

the  Im  ...^  ^^  li  centred  in  and  around  the  drawing 
oftce.  which  has  distinctly  greater  powers  an<l  re- 
sponsibihty  than  its  EngUsh  equivalent.  The  rt^sult 
is  that,  taking  them  all  round,  the  personnel  of  the 
foreign  drawing  office  is  liigher  than  in  this  country. 
It  stands  to  reason  that  good  men  wiU  not  stay  in  a 
position  w^here  Ihey  aiv  likely  to  be  ordered  about  by 
promoted  clerks,  and  other  varieti«8  of  ihe  pen-pushing 
class. 
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POWER   STATION   NOTES. 

By  E,  K.  S, 


Load  and  Diversity  Factors  of  aa  Electric  Power 
Station. 

\*mn  "  lua/J  factor"  in  connection  with  power 
b  a  tcnn   which  cjcmotes   the  ratio  between 
till-  futu&l  output,  and  the  output  if  the  station  was  to 
«YwAV«     work     at     uniiorm     rnAXtinum    power      For 
ex-'  -'  Mtaiion    whicli    »iOmetinies  ha>    to  supply 

2f'  :4tt5,    imt   whow?   averai^e   supply   is  only 

lo,   _  J    Adtta    tr,r   t VI. ,•)«..*    hiMjrs  a  day.    is  said    to 

have  a  25   f>cr  ^,     Oearly,   a  station 

wtlh  a  10(1  per  ctr  vvoald  cam  a  maximam 

/eireittte  all  the  yc&tj  louuU*  aiul  other  things  being 
oqujil.  fh#?  1?  |*»rr  rrn*.  foa/l  factor  ^hooild  give  one- 
tn*  r,ii    ia   one   of 

tiJ'  icing  dectTiC 

en  on  Slant  whether 

Ihi  r  cent.     In  order 

lo  .  -  >^.ary  to  have  what 

*•  '  ?ur/'     Thai  is  to  say. 

In  .y  suppl^nug  aJi  kinds 

of  hould  includ«  as  great 

■  rl  .      it>Ie, 

Municipal  Plants  for  Peak  Loads. 

^^  a        nic;  can       buy       roore 

eh-  ijik  ihaii  aWe  to  tnanufacture, 

Ihci*  ,i..  ^tj*.stion  nius  ul-  .t^ncd,  what  are  they  to 
do  with  their  exiisimg  electric  plant  r"  One  reply  to 
I  his  IS,  uw  il  a»  a  -jland-by  tor  the  peak  loads.  The 
gr^ai  object  oi  a  Power  Company  is  to  attain  to  a 
rqo  per  cent.  jK»wer  factor,  but  except  for  electro- 
chenucal  and  nit'tallargical  industries  this  is  prac> 
ttcally  impossible.  The  nearer  they  can  get  to  it. 
however,  the  l>cHi?r  they  will  be  pleased,  and  it  i% 
u>nccivable,  therefore,  tliat  a  Power  Company  might 
make  an  arrangement  with  small  municipalitie:* 
whereby  they  hupt^>hed  the  bulk  of  the  energy  at  a 
lipc^ciajly  low^  rate  in  consideration  of  the  muuicipai 
plant*!  being  brought  into  use  to  lake  care  of  the 
peabi« 

A  case  where  this  wonhl  appear  to  work  out  very 
well  would  be  a  ^eantde  town  having  an  exceptionally 
busy  sea)»un  during  June,  July,  ami  August.  Such  a 
town  might  very  well  btjy  a  certain  amount  of  electric 
cncr^  at  a  specially  low  yearly  rate,  and  only  run 
their  own  IxMler  and  engine  plant  during  the' three- 
busy  months.  This  would  suit  the  Power  Company 
veT>*  well,  autl  ihey  wouM  be  able  to  make  a  specially 
low  orici  for  current  in  bulk,  as  they  are  aljle  to  do 
to  a  factory  or  eleciro-cheniical  works. 

Opposition  to  Power  Bills. 

It  Seems  to  be  the  tasliion  for  municipalities  to 
sy>»lcniattcally  oppose  Power  BiQs.  For  example,  in 
the  ca^e  ol  the  Clevelami  and  Duriiam  Electric  Power 
Bill,  the  (orfiorat ions  of  Drtrhnglon,  Stockton,  Middles- 
bruugh,  ami  the  Harllc|HH»ls  did  thrir  best  to  be 
excluded,  but  were  uusucccssfuL  Also  in  the  case  ol 
the  Somerset  Power  Bill,  the  Bristol  authorities  ^s'isheci 
to  exclude  that  city,  but  were  badly  beaten  in  both 
Houses,  Hhyl  and  St.  .\saph  managed  to  be  excluUetl 
frnni  the  area  of  the  North- West  cm  or  Chetihire  Power 
Bill,  but  the  only  result  has  been  that  they  are  incor* 
porated  in  tlie  area  of  the  North  Wales  Power  BilL 
Now  all  tins  legal  fighting  in  cunnccJion  %vith  Power 
Bilb  coi^tjfc  monry.  and  it  is  money  for  wliich  thert-  is 
nothinx  to  »*"  *'"t  .  f-  .  i.r,.<.  i,,.!  -  ij,.-  Ixiok  i>r 
Iwu*     The   V  1    rate- 

payem  are  n  tn   thi-ir 


name.     For  example,   how  mai  '"^ 

people    would    support    a    mov  '    <^^ 

wliich    is    to   prevent    them    bu>'ui;,'    in 

market  ?  Yet  this,  as  a  matter  of  tact,  is  wi 

lo  ;  '       'r  Bills  really  .t 

sl:i  generate  and 

moi  -    v.jiu^i^4y    than    a    Po*'...    v_  vml     • 

cannot   very   well   be  harmed   by   tl  *^^ 

such   a    company.     On    the    other    hi  •  rr 

Company  can  supply  more  cheaply,  it  wili  pay  oitim* 

cipahties  to  take  Uielr  supply  from  them  in  bulk* 

Vau*lation  of  Output  from  Water  Power  Stations. 

Central  electric  power  stations  \'- 
power  have  usually  a  shortage  of  wat 
of  the  \  'an  over-a' 

time  of  1                    -  ^  varies  .  > , 

thus  in  :.,,...  ...lid  and  sui,..  ^.<.*  .-. ,^.....—  -iia- 
tricts,  where  snow  water  is  the  ramn  stipply*  ife» 
shortage  occura  in  late  winter,  when  mans  o^  the 
smaller   streams   become  frozen.     The  lar  i y 

is  in  early  summer,  when  the  snow  is   !  ''^ 

rapidly.     Now  a  Power  Supply  Company  t 

undca'  such  conditiotis  can  only  enter  iui'  ris 

with  surrounding  munici  pah  ties,  railways,  la'U'ue^ 
etc.,  for  the  amount  of  power  represented  by*  the 
minimum  supply  of  water  under  ordinary"  circum- 
stances, therefore  the  flush  of  water  during  lie  gredler 
part  of  the  year  goes  to  waste.  In  order  to  prevent 
this  it  has  been  suggested  that  water  power  siatiooft 
should  own  and  run  an  electro-chemical  or  metal- 
lurgical industry*  in  conjunction  with  the  gencrsillon 
of  power.  Supp>osc.  lor  example,  that  in  a  ciM-tain 
case  thero  is  50,000  water  horse-power  ;l^  '  *  'utr 
nine  months  in  the  year,  and  only  30.000  •  r 

for  three  monllis.  Then  sucli  a  station  u.-ui'i  .  .aer 
into  the  usual  obhgation  to  supply  hght  and  pover 
up  to  the  30,000  horse- powjer  capacity,  anil  \i  \K,m\<\ 
run  its  own  athhated  company   (or  the   r  rt* 

of   aluminium,  carbide    of    caicuun,    or   <»!  ~'> 

metallurgical    product    with    the    extra    J 
power.     The   factory  would,   of  course,    1  >  d 

on  the  basis  of  a  niue  instead  of  twelve  raQntus    run, 

Design  of  Buckets  for  Tangential  Water  Wheels. 

Much  time  and  thought  has  been  expended  on  the 
design    ol    buckets    for    tangential    or    Pelton    wheels- 
Starting    from    the    wooden    blades    used  on    the   old 
hurdy-gurdy  wheels  of  the  Cahfomian       '  '  '  "  "'■    '   ^^ 
the  first  step  was  to  make  cast  iron   b  it 

slightly  and  mount  them  on  the  wo<u ...,    ..vu 

came  the  double  rows  of  buckets,  and  an  all-ra«<ial 
wlieel.  and  then  the  divided  bucket  as  we  know  it 
to-day,  with  a  single  nozzle  playing  on  lo  the  erntral 
dividmg  edge.  It  might  be  thought  that  there  would 
not  be  much  m  the  actual  contour  of  tlie  bucket,  but 
judging  from  the  number  of  patents  which  have  been 
taken  out.  there  is  a  great  deal  in  it. 

Clearly  the  ideal  to  be  aimei^l  at  is  a  bucket  wlikh 
receivea   the  stream  in  a  solid  conditio"    r*......  ^  tt^ 

direction  without  breaking  it  up  iutt 

charges  it  along  natural  Hnes  in  an  e\  >  ''- 

wliole   bucket   surface.     Its   Jorfh    must    be  such   tiiAt 

the  plane  of   the  bucket  at  the  edge  of  th<-  t!i\-rfttng 

wedge  is  always  perpendicular  to  the  dirt-  '• 

stream,  whilst  every  efiort  must  be  made  : 

friction    between   the  stream   and    ihr  m    ttic 

bucket-     The   Elhpsoidal   Bucket    ap|  .•  ccm- 

sidei\^d  to  approach  nearest  to  these  ^    uv.L.ivii,, 
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American  Shipping  Schemes. 

Since  last  month's  Notes  wltc  written  the  Americaa 
•Congress  has  adjourned  after  dtfalia^  >Aith  shipping 
[fair?  in  a  fashion  that  will  not  bencllt  this 
Duntry.  All  idea  of  passing  a  Ship  Subsidy  Bill 
was  abandoned  lor  this  Congress  alter  the  death  of 
enitor  Hanna,  and  the  projert  will  now  he  over 
until  after  the  Presidential  Election.  For  the  same 
pohtical  reasons  the  measure  introduced  by  Mr,  Sulzcr» 
for  imposing  penal  duties  on  goods  imported  into  ilie 
United  States  in  other  than  American  bottoms,  was 
biing  up.  But  the  measures  which  lound  favour  and 
ssed  through  both  Houses  were  those  intnxiuced  b>" 
enatof  Frye — himself  a  wnrm  advocate  of  sulisidies  to 
revive  the  American  mt*rcantile  marine.  Oiitf  of  ihfse 
measures  provides  that  all  stores  lor  the  American 
^Vrmy  and  Navy  shall  be  earned  only  in  American 
vessels,  except  in  cases  of  great  ejnergenc>\  when  the 
President  may  exercise  a  discretianar>'  poHX-r,  The 
S(?cond  measure  is  for  extending  the  coastal  navigation 
laws  of  the  United  States  to  the  carrying  trade  between 
the  ITnited  Stales  and  the  Phihppines,  Senator  Fryc 
proposed  lo  restrict  that  trade  as  from  July  ist,  IQ04, 
but  the  House  altered  it  to  July  1st,  1906,  because  it 
was  alleged  that  there  were  not  enough  vessels  under 
the  American  Flag  at  pre^ient  capable  of  undertaking 
this  ocean  trade  unless  these  are  withdrawn  from  the 
Atlantic*  The  two  years  were  stipulated  in  order  to 
enable  American  shipbuilders  to  prepare  to  take 
over  an  important  and  interesting  branch  of  tratfic 
hitherto  \'er>'  largely  in  the  hands  of  British  ship- 
owners, 

American  Monopolisation. 

It  is  idle  to  ignore  the  signihcance  of  this  movement 
on  the  part  of  America.  It  is  part  of  the  policy  tlial 
has  already  closed  the  shipping  trade  with  Hawaii  and 
Porto  Rico  against  British  shipping,  and  that  will 
jjresently  close  the  tT*ide  with  Cuba,  That  a  voyage 
from  San  Francisco  round  Cape  Horn  to  New  York 
should  be  deemed  a  coasting  voyage  under  the  Navi- 
gation Laws,  and  therefore  strictly  reserved  for  vessels 
on  the  American  Register  only.  '  '  '  -en  an  anomaly. 
It  IS  now  worse  that  a  voyage  :  J:i  to  New  York 

should  also  be  accounted  a  to.* 0...,^  »  >^^ge  open  only 
to  the  American  Flag.  But  it  is  all  part  of  the  policy 
to  give  an  impetus  to  American  &liii>-building  and 
shij>owning.  The  latest  proposal  is  lo  extend  the 
American  Coasting  Laws  to  the  zone  of  tlie  Panama 
Canal.  This  w^s  before  Congress  in  a  Bill  introduced 
by  Mr.  McComas.  It  di<l  not  get  througli  before  Con- 
gress  adjourned,  but  it  was  warmly  applauded  in 
the  Amencan  shipping  paj>tTS ;  and  as  more  will  be 
heanl  of  it  we  give  here  its  provisions: — 

"  Thnt  from  and  after  the  time  of  the  possesfl^Mn  ami 
occupation  on  lH?hall  of  the  United  States  of  the  canal 
zone  of  Panama,  and  until  the  constniction  and  com- 
pletion of  a  canal  cormiecting  the  waters  of  the  AUaniic 
and   Pacitic  Oceans,   the  Act   to  regulate  shipping  in 


trade  between   r     *     - ''  ''-    "'   '-  ties  ana   j^nrt^* 

or  places  in  tli  between  poiis 

nil,!    r,Lu  *>>i  tn    LL-    .   ..,„f.,....L    ...  ^.. .,._.. ^.1,   and    li^-   .iiix-r 

[  pprovctl   April,    1904,   so  far  as 

SI  }  and  be  in  force  between  ports  of  t: 

States  and  ports  or  places  in  the  canal  zone  ol  FtUianv 

and  between  ports  or  places  in  the  canal  zone  at  Pan?tti 

as  fully  and  in  the  same  manner  as  ii  the  1 

at  Panama  were  included  in  the  terms  and   , 

of  said  Act :     Provided,     Tliat    the   sections   ani 

visions  of  said  Act    limiting    the    time   lor    the 

to  t iL.-  ►i^ect  on  the  fir^t  day  of  July.  IQ06,  shall  :.^ 

a  10  the  ports  ami  places  in  tlie  canal  zone  oa 

tJ:  lv  ot  July*   1905." 

Subsidies  for  British  Shipping, 

The  Select  Committee  on  Ship  Subsidies,  it  may  be 
recalled,  reported  against  any  system  of  subsidies  to 
British  shipping,  other  than  for  5erv*ices  rendered.  But 
Ibey  also  declared  that  cases  occur  where,  in  yiew  ot 
Imperial  considerations,  subsidies  are  or  may  be  necessary 
for  establishing  fast  direct  British  communication, 
where  such  communication  cannot  be  maintained  on  a 
commercial  profit.  As  an  illustration,  East  Ahica 
was  mentioned  as  a  region  where  there  is  no  dir  ri 
British  steamship  service,  and  where  British  trad 
liandicapped  by  foreign  subsidised  steamship  Imc^, , 
There  the  matter  seamed  to  rest,  but  at  the  beginmng^ 
of  May  Mr.  Evelyn  Cecil,  who  was  Cliairman  of  ihS 
Subsidies  Commiiie?-.  drew  the  attention  of  ParUament 
anil  the  country  to  it  by  asking  the  Chancellor  of  the 
Exchequer  whether,  in  view  of  the  fact  that  His  Majesty's 
Government  have  assented  in  principle  to  the  policy  oi 
subsidising  a  direct  British  steamship  service  to  East 
Africa,  and  intimated  that  a  Committee  would  bo 
appointed  to  consider  the  details,  he  could  now  state 
the  terms  of  the  reference  to  the  Committee  and  the 
names  of  its  members.  The  Chancellor  of  the  Exchei]iier 
replied  that  His  Majesty's  Crovemment  have  assented 
in  principle  to  the  recommendatijon  of  the  Select  Com- 
mittee on  Steamship  Subsidies  in  regard  to  the  British 
sen-nce  to  East  Africa,  but  these  recommendations 
cannot  be  acted  upon  in  the  present  state  of  the  finances. 
In  i\v:  meantime,  the  Government  propose  to  appoint 
a  ri.»r.  .rf,i;t^utal  Committee  to  work  out  the  details. 
}  ^  thvn  in  a  position  to  give  the  names  of  the 

<-  ,  but  it  will  be  composed  of  representatives  of 

the  Ireaaur\^  Foreign  Office,  Colonial  Olhce,  Admiralty. 
Board  oi  Trade,  India  Ofiice,  and  Post  Office.  The 
rclerence  wUl  be  to  inquire  and  report  as  to  (1)  what 
concUtions  should  be  prescribed  for  such  a  service ; 
(3)  what  subsidy  is  likely  to  be  re^juired  ;  and  (3)  what 
contribution  may  be  exfMicied  from  the  Briti.sh  posses- 
sions .invl  Protect  orat<^  in  teres  tol  in  the  scheme.  The 
Committee  will  also  1^  at  liberty  to  make  suggestions 
or  reciimmendations  on  the  questions  generally,  not 
specifically,  falling  under  these  heads.  It  is  a  mAtter 
for  India  whether  it  will  contribute  or  not,  but  the 
Endia  O&ce  will  be  repre^nied 


rss3> 
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Bntish  ShiplnilldiBg» 

Thrri-  La^  b«ett  a  pajisf  m  the  onUaiB^  m  n*^  st  panv^fs 
In    ih^    •ecrjT)*t    qtiartcr   of    tbc    year — Re  lor 

•hi:-'--TicT^  with  toQtui^  in  ibe  water-     ^  ^ew 

^)k«cl  has  bees  coonila^le.  Acccjrcimg  to  the 
_  >i»  HcraJii"  Ibe  famiclies  from  Scotch  yaids  In 
1  h*:  ia^^  moQttn  eadiqg  Apnl'  30tb  were  3, 193  tons  more 
than  ill  the  cofnsfiofidiJtg  foiir  tnonths  of  last  year* 
whitit  Ui«  fietr  crmtfacts  booked  showed  an  increase 
q{  9.KXJ  ton*.  Put  in  anoihcT  way.  the  contiacts  at 
the  begsnmng  ot  M^^  ^vr,  n  7--  r.m^  -norc  than  the 
iaunchtd  fluring  i  last  yeacr  at 

the   «rifi>'   f!a!^    r  _>   tons   more 

tJiLi  f*  I iie  1  •/04  voDiTiuLta  was  iiicloded 

th-  ,  r  to  be  bmit  by   John   Brtymn 

and  Lu,.  Ltd,,  auer^  tvro  years*  negotiations.  These 
Cuoard  contracts  arc  the  event  of  the  shipbuilding 
yr:;-  ■  -  ^  '  '  -  •  Tytie,  The  other  feature  of  the 
^l;i  i*    the    d€\'el*pment     of    the 

tnr:  ...     :  L^^xnen. 

Turbines. 

Another  tiirb^nc  steamer  has  been  launched  by 
William  Denny  and  Brothers,  Dumbarton,  vi^.,  the 
Lfmdtmdefty,  built  for  the  new  Irish  Channel  ser\icc  of 
tlie  Kidland  Railway  Company.  The  naming  ceremony 
was  perlormcd  by  Mrs*  Tilney,  daughter  of  Sir  E.  Paget, 
Chairman  of  the  Railway  Company,  The  Londonderry^ 
U  550  ft,  in  lenifth,  42  ftf  in  breadtii.  18  ft*  in  depth  to 
upper  deck,  and  25  ft.  6  in.  lo  promenade  deck.  She 
is  btillt  of  mild  steel  to  scantlings  approrved  by  the 
Board  of  Trade,  and  is  amply  sutvdivided  by  water- 
tight compartments.  The  first-class  accommodation 
i^  situated  amidships,  and  the  thinl-class  between  the 
main  and  misLzen  hatchways,  while  accommodation  is 
provided  £c*r  drovers  at  the  after  end  of  the  vessel. 
Above  the  promenade  deck  amidships  there  is  a  shade 
deck,  whjcli  icrmis  a  promenade  for  first-class  passengers 
in  fine  weather^  and  shelters  the  deck  below  during 
rain.  The  first-class  accommodation  is  in  a  large  deck- 
house, and  consiJ^is  of  private  cabias,  ha\nng  one,  two, 
and  four  bertlis.  On  the  upper  deck  there  are  a  number 
ol  one,  two.  and  four-berth  cabins.  The  dining  saloon 
is  on  the  cleck  below,  immediately  forward  of  the  boiler 
room.  The  accommorlation  for  third-class  passengers 
marks  a  conBiderable  advance  on  the  ordinary*  Channel 
steamer,  there  being  a  number  of  separate  four-berth 
State-T'joins,  in  adihtion  to  a  large  saloon.  The  vessel 
has  a  bcJanced  rudder  of  a  type  similar  to  that  fitted 
in  Denny'H  other  turbine  vessels,  and  is  steered  by 
means  of  a  steam  tiller  controlled  from  the  tl\ing  bridge 
by  a  telemotor.  The  vessel  is  ventilated  on  the  thermo- 
tank  svstcm,  which  secures  a  supply  of  suitably  warmed 
air  driven  by  electric  fcins  through  trunks  to  all  com- 
partments of  the  vessel.  After  the  launch,  Mr.  James 
Denny  said  the  Midland  Railway  Company  had  acquired 
on  thfir  own  account  a  railway  system  m  the  north  of 
Ireland,  and  it  was  natural  they  should  \^ish  to  have 
a  share  ot  the  profit  out  of  the  ever-increasing  trade 
between  England  and  Ireland,  About  a  year  ago  they 
came  into  the  market  for  four  new  steamers.  At  firet 
it  was  intended  that  the  steamers  should  be  fitted  with 
ordinary  machinery,  but  later  on  it  was  decided  that 
two  should  be  titled  with  turbines,  aiid  two  with  recipro- 
cating engines.  The  comparative  results  would  be 
viewetl  with  very  groat  interest  by  all  concerned.    They 


^  fud  00  rB9i«oci  to  doubt  that  tlie  L^mdomdirrf  vonld  be 
9uU)caifiA  because  «3Dty  a  lew  dayi  a^  tbey  bad  becfi 
ha%ijic  ofiUial  trials  with  the  Pnmc^ss  ^«aul.  Accordtug 
to  the  terms  of  their  contract  lor  that  ^^essel.  tbey  had 
to  ck)  ao  knots  OD  a  double  run  between  tiie  limits, 
and  this  with  a  restricted  asr  pfeasure  and  the  use  cf 
Sootcb  ccaL  The  rcsalt  of  the  trials  was  tbal,  instead  of 
20  knots,  tbey  got  207.  He  did  not  tbudc  bowevcr, 
^hat  quite  represented  what  was  10  tbe  Y^essd  because 
on  the  second  part  of  the  run  bis  partner,  Mr.  Htsuy 
W.  Brock,  who  was  m  ch^^  of  the  machtnery,  foand 
hims^  embarrassed  honi  the  unosnal  caose  of  having 
too  much  steam.  He  hsul  to  let  some  out  of  the  engio^ 
to  allow  them  to  rxm  faster,  with  the  resalt  tb«t  in 
the  second  half  of  the  trial,  and  allowing  ibr  the  oon- 
sideiations  of  tide,  wind,  and  sea.  the  speed  of  the 
boat  came  to  neariy  2i  knots.  Had  it  be«Q  a  matter 
of  necessity,  they  wooki  not  ha%*e  bad  much  di&cnlty 
under  the  trial  conditions  of  reahsing  that  as  the  mean 
speed,  because  the  air  pressure  they  were  allowed  to 
have  was  never  even  approximately  app»roacbed»  He 
hoped  the  Lomd^mdrrry  would  be  an  ^ually  socci^slid 
steamer. 

Legislation. 

The  Merchant  Shipping  BiU  introdticed  into  the 
House  of  Lords  by  Lord  Wolverton  has  heea  prepared 
to  give  efiect  to  the  recommendations  of  a  Depart- 
mental Committee  appointed  by  the  President  of  the 
Board  of  Trade  in  Janua^>^  1902.  to  consider  certain 
questions  atlecting  the  mercantile  marine.  The  rqjcrt 
of  the  Committee  was  presented  to  both  Houses  of 
Parliament.  If  the  BiU  becomes  law  every  British 
foreign-going  ship  of  1,000  tons  gross  leading  a  port  ia 
the  United  Kingdom  will  be  required  to  have  on  board 
a  competent  cook  in  the  same  way  as  such  a  vessel  is 
compelled  to  have  on  board  properly  certificated  officers. 
The  Royal  Commission  on  Labour  recommended  in  1S94 
that  ■*  some  qualification  should  be  required  from  ships' 
cooks/'  The  rights  of  men  now  scr\TJig  at  sea  as 
cooks  are  safeguarded  liy  the  recognition  of  certificates 
of  discharge  as  cook  for  two  i^^ears  Drri*iiiu>  to 
December  31st,    3907,   as  equivalent   to  c  of 

competency.     It  is  proposed  lo  extend  the  m 

of  the  provisions  of  Section  206  of  the  Merchant  Shipping 
Act.  1894,  Under  that  Section  all  ships  goiuR  from  the 
United  Kingdom  through  the  Suez  Canal  r  r  '  *he 

Cape  of  Goofl  Hope  or  Cape  Horn  have  the  ex* 

inspected  before  departure.     The  syst*""  ^n 

will  not    be  extended  to  require  all    f-  r»s 

tosubnut  their  provisions  to  inspection,  ;  rs 

of  ships'  provisions  wUl  liave  power  to  in>  y 

think   fit,  the  provisions  of  any   British    1  ig 

ship,  the  duration  of  whose  voyage  is  likely  lu  cAOaw 
twenty-one  days.  Clause  3  proposes  to  ensure  in  the 
interest  of  the  greater  safety  of  ships  an  adequate 
knowledge  of  the  English  language  on  the  part  of 
seamen  engaged  in  the  United  Ringdoni.  Inipnson- 
ment  for  failure  to  join  a  vessel  after  signing  article* 
was  abolished  within  the  United  Kingdom  by  the 
Merchant  Seamen  (Payment  of  Wages  and  Ratin(^) 
Act,  1K80,  In  order  to  provide  a  deterrent  for  such 
an  offence  without  reverting  to  imprisonment,  it  is 
now  proposed  to  give  power  to  the  Board  of  Trade  to 
withhold  for  a  short  period,  in  a  proved  case  of  wilful 
failure   to  join,  the  seaman's  certificate  of  discharge. 


IRON   AND   5TEEL   NOTES. 

Bv  E.  IL  B. 


The  Iron  and  Steel  Institute, 

If  any  proot  of  iIik  vitaUty  of  the  Iron  and  Steel 
Institute  were  needed,  it  would  be  found  in  the  ever- 
grovsing  output  of  its  literature,  which,  at  the  recent 
meeting,  was  represented  by  a  batch  of  papers  sufficient 
to  make  quite  a  respectable  volume.  Again,  from 
1  he  annual  report,  I  observe  that  dunng  the  year,  two 
cloth-bound  volumes  of  the  Journal  of  the  Institute 
have  l>een  published,  containing  together  t,66o  pages 
of  letlejpress,  8r  plates,  and  numerous  illustrations 
in  the  text.  Tliis  amount  of  printed  matter  is  in 
excess  of  that  puliUshcd  in  any  previous  year»  In 
addition  to  the  papers  read  before  the  Institute,  and  the 
discussions  and  correspondence  relating  to  them,  these 
volumes  contain  abstracts  of  2,314  papers  relating 
to  iron  and  steel  and  kindred  subjects  f»ubljshed  in  other 
home  and  foreign  Journals  and  Transactions,  The 
list  of  members  was  issued  separately  in  the  form  ot  a 
pamphlet  of  118  pages;  and  ihe  Institute  ha^  also 
reprinted  Bunsen  and  Play  fair's  report  on  the  gases 
evolved  from  iron- furnaces,  the  reprint  covering  76 
pages.  Thus  during  the  vTar  the  m«imbers  received 
1,^54  pages  of  printed  mailer, 

*' Taken  as  Read/' 

Although  the  meeting  was  essentially  for  business 
purposes  {with  the  indispensable  exception  of  the 
tlinner  at  the-  Hotel  Cecil),  it  was  found  imprac- 
ticable to  read  more  than  a  few  ot  the  papers 
presented,  and  many  members  must  have  left  London 
with  a  feehng  that  though  the  meeting  bad  proved 
a  very  interesting  one,  a  great  tleal  of  useftd  dis- 
cussion had  been  abandoned  from  sheer  lack  of* 
time.  Not  even  the  energy  and  sohcitude  of  a  master 
of  detail  like  Mr.  Brough,  nor  the  exceptional 
experience  as  chairman  of  Mr.  Carnegie,  can  avoid 
an  itnpassi^oi  this  kind  under  the  present  system.  It  is 
to  be  presumed »  however,  that  tlie  Council  might  frame 
rules  which  would  improve  the  procedure  followed* 
If  every  author  would  present  a  brief  abstract  of  his 
jiaper — :Some  do  already — there  wx)uld  be  far  more 
time  for  discussion,  and  it  would  in  no  w*ay  detract 
itom  tlie  value  of  the  papers.  At  least  one  of  tJje  pnper^ 
at  the  recent  meeting  was  read  at  a  speed  which 
rendered  it  extremely  difficult  to  hear  the  author 
perfectly,  much  less  to  foUow  his  arguments.  Tlie 
reading  of  papers  aloud  tn  Extensa  alwa>'S  seems  to  me 
lo  entail  a  waste  of  valuable  opparttinily,  and  I  can- 
not help  thinking  tliat  the  Institute  would  find  it 
profitable  to  give  more  encouragement  to  abstracts. 
The  papers  "  taken  as  read  "  included  a  great  deal  of 
valuable  and  suggestive  matter. 

Iron  for  tofty  Structures. 

Mr.  Thwailc*s  j^aptr  on  the  **  Use  of  Steel 
in  .\merican  Lofty  Building  Construction  '*  was  more 
particularly  interesting,  liecause  it  was  based  tipon 
facts  gathered  by  him  in  a  very  recent  tour  in  the  United 


States.  I  do  not  for  a  moment  suppose  that  Mr. 
Thwaite  would  like  to  see  "  flat-irons  "  and  such-hke 
structural  abominations  blocking  out  the  ahready 
insullicieni  light  of  our  London  streets,  but  the  American 
method  of  gomg  to  wcrk  in  order  to  insure  rapidity 
of  constmction  nndoubledly  oflers  a  useful  field  for 
study,  and  the  use  of  eteel  in  structures  has.  of  course, 
a  most  important  bearing  upon  the  question  of  lire- 
prolectioii.  On  the  whole,  I  venture  to  think  that 
Mr.  Thwaite  has  done  a  useful  ser\'ice  in  bringing  this 
question  once  more  before  the  members  of  the  Iron 
and  Steel  Institute,  As  he  points  out — if  the  method 
is  at  all  extensively  adopted  in  this  country  and  in 
EuropMj,  it  cannot  fail  to  benefit  every  branch  ol  the 
industry^ 

The  Key  to  the  Bessemer  Process. 

Mr,  F-  J.  R.  Candla's  paper  on  *'  The  Synthesis  of 
Bessemer  Steel  "  was  wTitten  in  the  hope  that  a  dis- 
cussion might  help  to  bring  about  any  improvement  in 
the  process  that  new  conditions  may  have  rendered 
necessar)'.  The  author  relates  liow,  on  '"  coming  to 
grips  "  viiih  the  sjTithesis  of  Bessemer  steel,  he  felt 
the  need  of  son^e  "  key  "  to  the  situation  that  the 
management  of  the  carbon  did  not  give.  This  was 
found  in  the  proper  employment  of  the  manganese. 
The  author's  experience  had  been  leading  up  to  this, 
for  he  had  already  found  that  by  proper  manipulation 
of  the  manganese,  sound  ingots  free  fn>ni  honeycombs 
could  t>e  obtained.  As  direct  rolling  was  Ijeing  intro* 
duced,  this  was  a  most  important  matter.  By  using 
the  exact  quantity  of  spiegel  to  introduce  1*55  per  cent, 
of  manganese  into  the  charge,  his  object  w^ts  radst 
successfully  accompUsbed. 

To  satisfy  not  only  the  rail-mill  manager  but  also  th© 
tire- mill  manager,  and  the  forge  manager  who  had  to 
use  it  for  axles,  every  one  of  tiiem  pronouncing  it  **  llic 
best  steel  ever  made."  was  enough  to  make  one  think 
that  the  "  key  "  had  at  last  been  found. 

The  percentage  ol  manganese  depcjids.  of  course* 
largely  on  the  chemical  composition  of  the  cliarge. 
Tables  are  included  shorting  the  mixtures  successfully 
employed  by  the  author. 

Other  Papers  '*  taken  as  Read/ 

The  other  papers  "  taken  3s  read"  included  Mr. 
Henry  Cook  BovTilon's  careful  statement  of  Ms  in«|niry 
into  the  nature  ol"  Troosiite,"  made  in  the  laboratones 
of  Havard  University,  and  Mr.  Walter  Rosenhain's 
contribution  on  the  '*  Plastic  Yielding  of  Iron  and 
Steel  **  (valuable  to  those  engaged  in  the  Beld  of 
physical  mciallography),whUe  ItlrAV.  J.  Foster  state<l  the 
results  of  some  careful  observations  on  '*  Blast  Furnace 
Efficiency  at  Darlaston,"  Mr.  Percy  Longmuir  pre- 
sented his  investigations  on  **  The  Influence  of  Tem- 
perature on  Steel  and  Iron  Cjistmgs/*  and  Mr.  Pierre 
Breuil  contnbuCed  a  paper  on  **  The  Efiects  of  Slowly 
Applied   and    Suddenly  .\pplied   Stresses.'' 
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CHARLES    KOUS^MAHTEX, 


More  "Atlantics. ' 

The  Great  Western  has  joined  the  steadily  gfrowm 
list  o(  British  railwaysi  that  build  locomotives  ol  ilie 
**  Atlantic  "  or  4-4-2  tj7>c»     As  a  matter  o(  facf^  the 
type  already  exists  on    that    line,   in    the   case   of   the 
du  Bousqurt  c\q  Glehn  comporiiul,  "  La   France."    That, 
however,  may  be  rejt^rded  as  a  sort  of  i^xutic,    whcre:is 
the  new  "  Atlantic"  will  be  purely  of  British  growii 
I   understand  it  will  have  outside  cylinden*,  and   i!. 
very     long     piston-stroke— 10  in. — favoured     by     its 
designer,  Kir,  G.  J.  Churchward.     Details  arc  not  yet 
available,  but  from  the  information  that  J  -    -       ': -d 
me  I  gather  that  the  new  engine  will  be  ^  n 

'*  Albion,"  with  a  pair  of  small  earrving  wl^u  .    aid 

the  tirebox,  instead  of  the  third  'pair  of  o  it,  H^  in. 
coypled  wheels.  If  so,  that  should  be  an  admirable 
design  for  Great  Western  work,  assuming,  of  course, 
that  the  extradong  pislon-slroke  proves  in  actual 
practice  an  advantageous  innovation. 

Quasi-Compound. 

Tatkinj^  of  the  jo-in.  juMon  >li*jkm  u  juuv  m  \mkiU 
while  to  point  out  that  this  provides  a  species  of  quasi- 
compounding.  It  might  almost,  indeexl,  be  termed 
Mr,  Churchward's  system  of  compounding,  or,  at  any 
rale,  of  obtainmg  some  of  the  advantages  of  the  com- 
pound method  laithout  duplication  of  the  cylinders 
and  distributing  gear.  For  the  main  essence  of  the 
compound  principle  consists  in  the  double  expansion 
of  the  steam,  which,  after  being  used  in  the  high- 
pressure  cylinder,  or  cylinders,  is  discharged  into  the 
low-pressure  cylinder  or  cylinders,  and  expanded  over 
again.  Sometimes  the  hiyh*pressare  and  low-pressure 
cylinders  are  placed  one  in  front  of  the  other,  tender- 
Miae.  What  JVIr,  Churchward  does  is  in  a  sense  to  take 
the  tandem  method,  but  to  knock  the  two  cylinders 
into  one,  and  do  all  his  steam  expansion  in  that  one 
cylinder.  He  takes  his  iS-in.  by  264n.  cybnders  as 
use<J  iii  his  **  City  "  class,  and  adds  another  cyUndrical 
length,  still  18  in.  in  diameter,  and  in  that  length 
he  gets  his  extra  expansion  of  the  steam,  while  at  the 
•same  time  he  obtains  the  increment  of  mechanical 
power  which  the  enhanced  leverage  of  the  longer 
stroke  affords.  It  is  in  short,  a  revival  of  the  idea  that 
the  advantage  of  compounding  may  be  obtained  by  the 
cheaper  method  of  cyUnder  enlargement,  only  Mr. 
Churchward  enlarges  his  cylinders  longitudinally 
instead  of  diametrically  ;  that  advantage  was  claimed 
in  1884  on  behalf  of  the  iQ-in.  cyhnders  which  Mr. 
S,  W«  Johnson,  *7n  the  Midland,  and  Mr,  J.  Stirling,  on 
the  South-Eastern,  gave  to  their  "  166;  *'  and  "  1 16  " 
classes  respectively  But  the  difficulty  then  expe- 
rienced was  to  train  the  drivers  to  obtain  the  full 
advantage  of  the  opportunity  offered  of  working 
expansively,  faihng  which  the  engines  were  run  "  out  of 
breath."  The  expansion  lengthw^ays  seems  to  offer 
a  better  chance  of  utilising  the  full  power  of  the  steam, 
provided  that  the  extra  length  of  stroke  be  not  found 
disadvantageous  at  !ugh  spet-fls.  But  the  full  \^Jue 
will  necessarily  depend  m  a  large  measure  on  the  per* 
sonal  equation  of  I  he  driver,  and  it  has  yet  to  be  pro\*ed 


vvhether  the  additional  length  of  cylind»?t  ha  an  a«le*)uate 
itute  for  comx)f>unding  in  its  ordinary  form.  The 
11  mem  is  a  most  valuable  and  interesting  one. 

The  Great  Western  Record  Rim. 

Before  quitting  the  Great  Western  I  ought  to  mention 

i-.^-.n,..  ii,,.  K^iu.n.t   T^i.rVi.rmnn- H  :i ."  T  oiTiplished  bv  «Twlf 

rican  atii! 
ui  in  the  1^ 

cedentc<Uy  short  tmie  o»  5  dnys  Ji   hours  58  muiuU:. 

trom   New  York'     Ihr-  Ort^rt   We<.tern*s  7>art   in   this 

achievement    v^    ■ 

runs  with  \wu 

With      two     difll'tVIlt      lO.J'.lv,      MINI      ttll      l\%(>     UiUr-i.-Ml      '    F.l'.-l-- 

nf  roads.  The  first  stage.  \ii,.  from  Plymouth  to 
Bristol.  ):•  '  -  t- -^  ^^  i..naii,  riiarts  on  a  grade  <»(  :  ni 
;o.  and  tl  des  to  Wrangaton, 

iungwilh  .        iin4i-     There  is  a  ^- 

but  shorter  ciimb  to  Daiuion,  with  such  gradt^  a^ 
I  in  45,  I  in  41.  and  even  1  in  4*"^^  ^^l^c^"  I'-xeter.  there  is 
a  20*mile  ascent  to  ^^^litcball  tunnel,  the  last  2  J  nnilcs 
at  I  in  115,  The  rest  of  the  road  is  e«sy.  On  this 
stage  one  of  Mr,  Church wanl's  "  City  **  class.  Xo* 
^440,  "City  oi  Truro."  with  f3'ft-  H^n.  four-coupled 
wheels  and*insi<le  cvhn<lers.  iK  in  by  JO  in.,  was  em* 
ployexl.  This  engiue;.  well  driven  by  Clements,  maintained 
a  minimum  rate  of  27  miles  an"  h->ur  up  the  bank  at 
J  in  41.  and  **  rushed  "  the  shorter  bit  of  i  in  40  without 
going  slower  than  34-6  miles  an  hour,  wliile  up  the 
2^  miles  of  I  in  115  the  rate  was  ne\n-  lower  than  63, 
The  speeds  on  the  faihng  grades  ami  levels  were  very 
high.  Exeter  was  passed  in  ^^  min.  55  sec.,  from 
Plymouth  North  Road,  a  distance  of  52  miles,  m  wliich 
the  exceptionally  severe  grailes  already  mentioned 
occur.  The  next  length,  from  Exeter  lo  Bristol 
(Pylle  Hill  Junction),  7S\  miles,  was  covered  in  the 
remarkable  time  of  64  min.  17  sec.  ;  from  the  Exeter 
pass  at  walking  pace  to  the  dead  stop,  averaging  70.1 
miles  an  hour,  while  the  entire  run  of  128^  miles  from 
the  absolute  start  at  Milibay  Dock  Crossing  was  done 
in  2hrs.  3  min»  it>sec.  The  load  behind  the  tender 
was  14/%  tons,  not  a  heavy  one,  of  course,  but  still 
equivalent  lo  one  oi  296  tons  if  worked  by  two  engines. 

A  Brilliant  Veteran  of  Archaie  Type. 

M  Bristol  the  engines  were  changed,  and  the  Ion 
was  reduced  to  120  tons  by  detaching  the  mail  van  for 
Bristol  and  the  Midlands.  The  fresh  locomotive  wa^ 
one  of  Mr,  W,  Dean's  7  ft.  8  in.  single-wheelers,  with 
inside  cyhnders.  igin.  by  24  «i*  a"  ^^"^^  ^YP^  for  very 
swilt  ruiming  with  a  light  load.  .\t  the  same  time  it  must 
be  remembered  that  the  load  was  equal  to  one  of  240 
tons,  if  taken  by  two  engines.  No.  5065,  **  Duke  of 
Connaught,"  smartly  driven  by  Underhill,  made  die 
run  of  iT8i  miles  from  Bristol  to  London  in  the  ex- 
traordinar>*  time  of  99  nun.  18  sec.  to  the  Paddington 
platform,  or  99  min.  46  sec.  to  the  final  stop.  The 
107  miles  from  Bath  occupied  85  min,  40  sec,  and 
the  77i  miles  from  Swindon  59  min.  41  sec.  although 
it  was  necessary  to  slow  dovTi  almost  to  walking  pace 
over  a  bridge  under  repair  jusl  cast  of  Swindon.     1  he 
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time  from  that  bridge  to  Paddioj^on,  76  mUes 
47  chains,  \4rtually  a  start  to  stop  run.  was  58  min. 
47  sec.,  and  the  distance  of  Hi  niiles  50  chains  from 
Woolton  Bassett  to  Wcstbourne  Park  occupied  only 
62  mm.  55  sec,  in  spite  of  the  dead  slowing  over  that 
tiridge  and  the  slackening  for  Lcmdon.  The  time  from 
passing  Reading  to  stopping  at  Paddington,  a  distance 
of  36  miles,  i^-as  27  min.  18  sec,  and  the  average  speed 
inom  Bristol  to  London,  start  to  stop,  was  713  miles 
ail  hour.  Both  engines  arrived  in  perfect  trim  and  with 
bearings  entirely  cool.  The  coal  consumption  was 
estimated  at  32  lb.  per  mile  on  the  lirst  and  much 
heavier  stage.  30  lb.  per  mile  on  the  second.  The 
coupled  engine  used  t8o  lb.  steam  pressure,  the  single- 
wheeler  160  lb.  The  observations  of  work  were  made 
by  myself  personally,  but.  of  course,  I  had  no  means  of 
checking  the  fuel  consumption. 

A  London  and  South-Western  Record. 

Another  record  run  from  Plymouth  to  London  in 
cor  with  the  steamship  services   from  Ammca 

V,  ii^hed  on  April  2itd  by   the  London  and 

Sou...  ,.^  icni  Railway.  In  ordinary  circumstances, 
stops  are  made  at  Exeter  and  Salisbury,  but  in  tins 
instance  it  vpas  arranged  to  change  engines  at  Tern  pie- 
combe,  a  point  117 J  miles  from  Plymouth,  and  iia^ 
xnlies  from  London,  therefore  a  good  "  half-way  house/* 
The  road  is  a  ver\'  heavy  one  throughout  the  first  stage, 
Dartmoor  being  climlwi  by  many  miles  of  i  in  75  to 
I  in  77.  while  even  after  Exeter  long  banks  at  i  in  90 
and  t  in  80  are  met  with.  In  this  stage  No.  399,  one 
of  Mr.  D,  Drummond*s  new  class  specially  designed 
for  that  section  %%'as  used.  It  has  four-coupled  6-ft. 
wheels,  inside  cylinders  19  in.  by  ^6 in.,  and  175  lb.  steam 
pressure,  also  Mr.  Drummond's  patent  water-tube 
fire-box,  Pearce%%-as  the  driver.  The  Dartmoor  grades 
were  viTy  smartly  climbed  by  No.  399,  the  speed  being 
geoerall)"  maintained  at  40  miles  an  hour  or  upward. 
It  "Only  once  dropped  so  low  as  36.  and  promptly  re- 
covered to  40.  The  last  22^  miles  to  the  summit, 
most  of  which  is  steeper  than  i  in  80,  occupied 
only  30  min.  58  sec.  I'p  the  banks  at  i  in  So  and 
after  Exet er  the  mi nim u m  was  45.  The  falling  g ra dien I s 
were  descended  at  a  verv^  moderate  rate  in  order  to 
secure  as  uniform  a  movement  as  possible,  so  the  run 
of  liji  miles  to  the  Templecoml>e  stop  occupied 
^0  t54tmn.   53  sec,  or  from   Devonport  station   133  min. 

32  sec.,  but  could  ha%'e  been  done  in  much  shorter 
'time  had  high  downhdl  speeds  been  employed.  From 
Tcmplecombe  to  London  one  of  Mr,  Drummond's 
standard  class  engines.  No.  336,  with  6- ft,  6-in.  coupled 
wheels,  and  cylinders  18  in.  by  26  in.»  was  used,  Gare 
being  the  driver.  On  this  stage  very  high  speeds  were 
inaintained.  Up  the  bank  at  t  in  165  near  Porton, 
the  lipeed  never  went  below  558  miles  an  hour,  and  up 
the  1  in  178  near  Whitchurch  the  minimum  was  64*2, 
The  total  run  of  112J  miles  from  dead  start  to  dead 
stop  occupied  104  min.  33  sec  ;  from  Tempiecombe 
platform  to  Waterloo  platform  103  min.  43  sec, 
averaging  65  miles  an  hour  throughout.  The  time 
from  Salisbury''  to  Waterioo.  ^^^  miles,  was  76  min. 
30  sec ;  from  Basingstoke  to  Waterloo,  48  mOes, 
42  min.  3  3  sec  From  a  dead  stop  by  signal  in  St, 
David's  Station.  Exeter,  to  the  final  arrival  at  Waterloo, 
the  time  was  3  hrs.  53  min.  4i*  sec.  for  the  172  miles, 
and  from  the  Exeter  station  of  the  London  and  South* 
Western — passed  at  dead  slow— to  the  London  stop 
occupied  only  3  his.  4  "  '"  "-^  sec,  the  distance  being 
jpif    mites.     The    ♦  n elusive    journey    from 

Stooehouse  Juncliou,  ith,   took  4  hrs.    3  min, 

tisec.,   and  irom  Devonpcnrt    station  (Plymouth)   to 


Waterloo  station  (London)^  2J0  mtks.  the  actual  travel 
ling  time — exchidiog  the  Exeter  .:i3  '  "  tecombe 
siops^^was   3  hrs.    58 min.    1 7  sec.      A  it   was 

a  very  fine  performance.     The  load  U*^  .  '■  ^^'^  r 

was  approximately  10$  ions. 

A  London  and  North-Western  Record. 

In  such  a  penod  of  '*  records  "*  it  would  have  seemed 
incongruous  were  England's  premier  railway  to  be 
"  out  in  the  cold."  and  I  am  glad  to  t-  ^^  '  *  — -  *^^ 
another  record — this  time  to  the  credit  nl 

North- Western  Railway.     On  May  in  -    .  le^ 

between  London  and  Manchester  each  way  -d 

by  15  minutes,  i.e.,  to  3  hrs,  30  min*  for  fli  litr:^ 

via  Crewe  the  trains  running  each  way  witiiout  stop 
between  Euston  and  Stockport.  183  mile*.  The 
inaugural  run  was  made  by  a  "  reUef  "  rn 

which,  after  starting  from  Euston,  n^^ 

summit  in  36  mm.  16  sec,  Rugby  83  ihmi  4-  >tv.  iiom 
dead  start,  or  82  min.  59  sec  frc»m  the  Euston  plat- 
form, 82^  miles;  Stafford  in  136  min.  14  sec,  from 
the  start,  135  min,  25  sec  from  platform.  133^  miks. 
The  train  was  checked  by  a  Scotch  expre^^s  in  front  during 
the  last  10  miles  to  Crewe,  where  a  special  stop  by 
signal  was  necessitated,  2  hrs,  45  rain,  56  sec.  from 
Euston,  distance,  15S  miles.  Stockport  was  reached 
in  3  hrs.  15  min.  52  sec,  start  to  stop,  3  hrs.  i^mjn. 
24  sec,  platform  to  plaifonn.  Finally,  the  arrival 
at  Manchester  was  in  3  hrs.  26  min.  50  sec.  staxt  to 
stop,  or  3  hrs.  15  min.  net.  The  train,  reckoned  as 
"ii|  coaches,"  and  estimated  to  weigh  220  tons 
betiind  the  tender,  was  drawn  by  two  engines.  :^  7-fr.  ft-'m, 
single- wheeler,  with  outside  cyUnders  161:  u,. 

dated  1862,  and  a  0-ft.  6-in.  coupled,  with  in  rs 

17  in.  by  24 in.,  dated  1S82.  Tlie  load  was.  t  :  :  :  r . 
tons  per  engine.  The  up  journey  was  ni  irr-  ;  ;  v .  a 
special  stop  of  4  minutes  at  Stafford  for  ^sait-r  and  a 
pilot,  and  by  a  loss  0I  5  minutes  in  the  running  to  thai 
point.  From  Slaflforvi,  however,  a  very  smart  run  of 
2  hrs.  1 5  min.  19  sec  was  made  to  Euston,  oeailf 
7  minutes  being  gained.  The  engines  were  a  *'  Jubilee  '* 
compound  and  a  6-ft.  64n.  coupled  non-compound. 
The  actual  travelling  time  from  Manchester  to  Euston 
was  3  hrs.  26  -adn,  50  sec  Similar  work  is  now  done 
daily. 

A  Great  Central  Feat. 

Several  experimenial  trips  with  Mi.  J.  G,  Robinsao*5 
newest  and  very"  fine  irf-eat  Central  ten-wheeled  cn» 
gines  lia\-e   given    me   some    most    iii '  resnlts. 

in  the  case  both  of  the  "  .\tlantics  "  a  4-6-0  ** 

types.     Space,    however,    will   only  /   men- 

tioning a  single  performance  by  one  r  class* 

which  for  smartness  in  starting  and  r  1  g  speed, 

has  certainly  seldom  if  ever  been  beattni.  Bmu^ 
stopped  by  signal  at  Charwelton»  we  got  away  aigaui 
so  bnskly  that  when  we  were  again  stopped  by  signal 
at  the  nejct  station.  Willoughby.  we  had  covereil  the 
intermediate  distance   of  7   miles  3      '  in. 

30  sec,  start  to  stop.     Next  we  wlr  <  d 

again   by  signal  at   .Vshby,   but  le^i  >n 

d€^d  slow  we  actually  ran  thence  t' j  ,it 

the  entrance  to  Leicester  station,  a   vi  lits 

ro  chains,  in  the  amazing  time  of  7  nun.  49  sec.  at- 
taining a  rate  of  86^5  mites  an  hour  just  before  steam 
waus  shut  off.  The  engine  has  six-coupled  wbeels 
6  ft.  9  in.  in  diameter,  leading  bogie,  outside  cvtiodets 
19  in,  by  26  in.,  and  1,911  sq.ft.  of  total  he  '.<:?, 

The  load  was  hght.  only  150  tons  behio  ;, 

and  the  Hne  was  mostly  on  a  falling  grav^t..,  '.»  *  m 
176  ;    still,  even  so,  the  feat  was  a  splendid  one. 


THE   CIVIL   ENGINEER  AT  WORK. 

By  C.  H. 


New  Cableway  In  the  Andes. 

The  longt'st  cal>leway  iti  the  world  will  be  that  which 
is  shortly  to  be  in*uUed  on  the  AfK^ntine  side  of  the 
Andes  by  Messrs.  Adolf  Bk'ichert  and  Co,  Tliis 
cablevray  will  extend  £rom  Chilectio  Station,  on  I  he 
Argentine  Northern  Railroad,  which  is  3,45<^  ft.  above 
the  sea,  for  a  distance  of  tweniy-iwo  miles,  to  a  point 
14.933  ^*"  above  the  sea  level,  or  1,300  U,  higher  than 
the  summit  of  the  Jungfrau. 

The  Institution  of  Civil  Engineers. 

At  the  annual  general  meeting  of  the  Institution 
of  Civil  Engineers,  the  result  of  the  ballot  for  the 
election  of  council  for  the  sessional  year  1904-5  was 
declared  as  tollows  :  Pre^iident,  Sir  Guilford  L. 
\Tr<^-s\vorth ;  vice-presidents,  Mr.  F,  \\\  Webb,  Sir 
LTider  Binnie,  Mr.  Alex.  B.  W,  Kennedy,  Mr.  W.  K. 
*  raith  ;  other  members  of  council,  Mr*  C.  N,  Bell 
(WelUngton,  N.Z.).  Mr.  C.  A.  Brereton.  Mr.  R,  HUiott- 
C43oper;  Colonel  U,  K.  B.  Crompton.  C.B.,  Mr.  \\\  J, 
Cndworih  (York).  Mr.  G.  F.  Deacon.  Mr.  F,  Elgar, 
Mr.  R.  Hadlield  (Shclheld),  Mr.  G.  H.  HilL  Mr,  C.  W. 
Hrxl^on  (Bombay),  Mr.  J.  C.  IngUs,  Mr.  G.  R,  Jcbb 
( liirminghamK  Mr,  T,  C,  Keefer  (Ottawa),  Mr.  A.  G. 
Lvsier  {Liverpool),  Mr.  J.  A.  McDonald  (Derby), 
Mr.  W.  Mathews,  C,M,G,,  Sir  Charles  Metcalfe  (Cape 
liiwn),  the  Hon,  C.  A.  Parsons  (Wylam-on-Tvne), 
Mr.  A,  Ross,  Mr.  W.  Shclford.  C,M,G„  Mr,  Alexander 
Siemens,  Mr.  John  Strain  (Glasgow),  Sir  John  1. 
IThofnycroft,  Professor  W.  C.  l^nwin.  Sir  Leader 
Mlliams  (Manchester),  and  Mr.  A.  F.  Yarrow. 

The  following  a^-ards  for  papers  read  and  disctwsed 
before  the  institution  dunng  the  past  session  have 
been  made  by  the  Cx>uncd  : — A  Telford  gold  medal 
to  Major  Sir  Robert  Hanbnr>^  Brown ;  a  George 
Stephenson  gold  medal  to  Mr.  G,  H,  Stephens,  C.M-G,  ; 
ancf  a  Walt  gold  medal  to  Mr,  Alphonse  Steiger ; 
Tcliord  premiums  to  Mr,  E.  W*.  De  Riuiett,  Dr,  Hugh 
Robert  Rlill.  Mr.  Alexander  ^DUar,  and  Mr,  T.  E, 
Stanton;  a  Manby  premium  to  Professor  J.  Campbell 
Brown  ;  and  a  Crampton  prize  to  Mr,  L,  H.  Savile, 

The  Great  Northern,  Pieealilly,  and  Brompton 
Railway  Works, 
On  Thursday  evemng.  May  12th,  a  visit  was  paid 
by  the  Junior  Institution  of  lingineers  to  the  Great 
Northern.  Piccadilly,  and  Brompton  RatliA'ay  Works. 
the  party  numbering  about  one  hundred.  They 
were  received  on  behalf  of  the  engineers,  Sir  James 
Szlumper  and  Mr.  W.  Szlumper.  by  Mr,  A.  F.  Baynham, 
resident  engineer  of  the  South  Kensington  to  Holbom 
section,  ^l^.  Price  was  also  present  on  t^ehalf  of  the 
contractors.  The  works  were  commenced  in  the 
early  part  of  1902,  and  are  in  operation  t!iroughout 
the  whole  of  the  hne,  more  than  half  the  tunnelhng 
.having  been  completed.  The  ordinary  *' Great  head  " 
shield  was  used  to  commence  with,  but  alter  the  works 
been  in  progress  for  a  short  time  an  improvement 
on  it  was  made  by  fixing  an  electrically-driven  ex- 
cavating wheel  at  the  face  of  the  shield,  which  obviated 
the  necessity  of  the  clay  being  excavated  by  liand  to 
permit  the  shield  to  push  forward.  This  apphance  has 
proved  to  be  a  great  success,  and  is  now  in  use  over 
the  whole  of  the  line.  With  the  original  "  Great- 
head  *'  shield,   the  maximum  number  oi  tunnel  rings 


completed  in  any  week  wa«  about  forty,  whcrpas 
with  the  new  rotarv'  excavating  machine  aa  many  a> 
beventv-lw'o  rin^s  htive  lieen  inserted  j^er  week. 

The  Panama  Canal. 

.\ccording  to  the  "  World's  Work."  about  two-fifthr> 
of  the  Panama  Canal  is  already  cut,  including  fourteen 
miles  from  the  Atlantic  coast  and  lour  miles  truin  tin 
Pacific  coast ;  but  these  sections  will  need  deuixniinji 
Thirty-six  miles  of  the  most  difficult  part  remain  tt. 
be  cut.  It  is  estimated  flial  this  task  will  requin 
the  work  of  50.o<x>  mem  for  eight  years.  A  great  dan^ 
is  to  be  buUf  at  Bohio,  which  is  fourteen  miles  mland 
from  the  Atlantic  coast,  that  will  make  a  lake  ftlty 
two  feet  above  the  Atlantic,  into  which  vessels  wiH 
be  raised  by  locks.  The  new  level  thua  reached  'i" 
extend  twenty-two  miles.  Then  vessels  going  t- 
the  Pacific  will  descend  by  locks  about  sixty -five  1  l'  . 
farther  on  they  will  descend  again  perhaps  thirty  feet 
to  the  PaciJic  level.  The  dam  will  su|iply  power 
that  will  be  used  in  excav,attnis,  and  the  work  under 
American  direction  is  expected  to  go  on  much  faster 
tlian  the  French  company  conducted  it. 

Automatic  Signalling  on  Railways. 

A    "  Times  "    correspondent  records  that    the  auto- 
matic signalUng  apparatus,  which  has  been  installed 
on  the  main  Une  of  the  North- Eastern  Railway  between 
AIne  and   Thir*k   by   the   Hall   .Vutomatic   Sigij,i';i  1 
Company  oi  New  York  and  Chicago,  has  been  (lul 
into  service.     The  decision  to  insial  this  section  ol  iu*. 
Une  in  this  manner  was  arrived  at  a^s  a  result  <)1  the 
visit  paid  by  the  principal  officials  of  the  comi>anv  to 
America,  where  they  saw  the  system  in  full  operation  on 
the  Leliigh  Valley  and  other  lines,  on  which  it  has  t.- rn 
used  for  many  years  with  admirable  results.   The  ^-^ 
is  one  of  electric  control  and  mechanical  oper  r 
Each  signal  column  is  lilted  with  a  small 
rated  liy  carbonic  acid  gas  for  lowering  1 
The  mechanism  is  set  in  motion  by  an  ^i.-,n^ 
conveyeii   to    the  signal   columns   by   track   hat 
which  are  operated  by  the  passage  oi  the  train - 
the  metals,  all  of  which  have  been  bondetl  and  supplied 
with  a  current  of  electricity.     While  a  train  is  on  a 
section  it  cuts  off  the  current  from  the  columns  and 
holds   the  semaphores  of   two  sections   to  its  rear  at 
danger,  and  nn  "  m  get  a  clear 

until  its  pred<  ver  two  secti 

front  of  it.  lii.',  i^  .1^.  .1*11...  u. si  elen>t*at  of  >.x.-i> 
provided  by  the  fact  that  the  nan.i.ti  Mtioa  *jf  the 
signal  will  alwa%*s  automatically  he  ji  ixniger,  so  that 
in  the  event  of  any  train  meeting  with  a  mishap  it 
holds  the  Une  for  two  blocks  behind  at  danger,  it  being 
impossible  for  a  tram  to  enter  those  sections  except  in 
the  face  of  the  signals^ 

The  Simplon  Tunnel. 

To  cdebrale  the  opening  of  the  Simplon  Tunnel, 
an  exhibition  -will  be  held  in  the  Town  Park  at  Milan, 
during  the  year  1906,  under  the  patronAge  of 
H.M,  the  King  of  Italy.  Amongst  the  international 
exhibits  there  will  be  the  following ;  Carnage  l)y 
Land  and  Waier.  Aeronautics,  Decorative  Art,  Haudi 
crafts  at  Work,  and  FUrvft. 
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AMERICAN    RESUME, 

By  Otm  Sew  York  Correspoxdext. 


¥mT.     ft  ma^*  bi'  t^ui  ih^i  y^■^■■ 
for  A  titaldio^  dotting  |to.<xv^  t 

t>  «p.   the  exp'- 
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ca 


NEW  YORK.  WUt  ff^  mt.^ 
taknk    br    AmericvB   en^ixm-rs    m   that   ^totlr 

'all.  sciDe  mi  uj   Pace's  ] 

'•^  .   r-r  Ka!^K\f--.r    t        _.  _.     - '•  -.   f^ 

j  in  the  r  ra^:*o  o4  ^ 

At.<>ui  ii»vj  add  a  b^li  >^c^ar»  ^ 
ropier  to  a  qaestiooer.  I  scmt  f 
to  a  caplais  io  the  Englx&h  ^n 
sent  some  Co  aiiotiKT  Ejueltsli 
They  j**ti  tim  wood  iri  * '  - 
1^  tjyem  tMxriftd  thcrv 

tlifrv*   ramp-   t-iiir    vtrirhj,, 
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A$itKi^Uon  will  be  r«tumc?d. 
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n»,  will 

money 

he  Kew 


Tho  Origin  of  Petroleum, 


ifUf    III    B 

m  lti*«titi 


iQg 

pr<  fc,  and 

♦'■  ...t.as.     He 

*r  jx*troleum 
<r  a  suong 
jjfrc»»»«iirc  wiiicJi  i**  nut  airt<=!»i<in  tjr  hydrostatic,  which 
ij)crea«rii  with  cJeqjth,  and  which  cannot  be  anything 
el*e  tnjt  a  volcanic  prt*surc.  The  ojI  and  gas-fields 
at'?  loc.-iled  alon^!  the  fauUfvl  and  lissurcd  xoneit  of 
tbo  cnmt  of  r'  m,    parallel  to  the  great  orogentc 

And  volcanic  rtt, 

Oil.  gAH,  a  I  RH  are  never  indigeaoun  to  the 

»tnita  in  w^'  jrc   found — Tliey  are  ^-condary 

producbi   ini(  mul    c  utUng   porous   rocks  of 

^  aiCVJ*  c«yw  I  lets  alone  could  do. 

Oil  and  ga  s,  in  j^reat  abundance 

in  certain  tocalitici*,  s^lule  uui^Ubouring  localities  often 
arc  t'utircly  l>aiTi'ii ;  and  many  of  the  strata  among 
•which  they  are  found  are  so  impervious  that  the 
AOtirit!  ol  thciie  hydroctirhons  iiujst  be  the  volcanic 
source  Ix'low.  wliicli  alone  U  atjundant  enough,  and 
alone  p<3«,s*e?,!4ci  sufficient  energy,  to  force  and  accuniu- 
At<*  Huch  large  iiiiantiticB  of  these  ami  associated 
product!*  in  so  many  spots  through  such  impervious 
strata.  The  numerous  oil  and  gas-fields  known  to-day 
inflicatc  [jbinly  a  considerable  number  of  these  oil- 
heltft  i  but  more  remain  to  be  discovered,  and  new 
«f^<  ^v  to  the  front,  especially  in  the 

t'n'  iithor   has   heen   at   work   ever 

**i«*-^     •  '"    rr-'^K    out    these    tlissured    zones   of 

North  America* 

Mr.  Ferrell  on  hh  Flre-Prooflng  Inventions. 

The    di!»cu(»>»ion    which    followed      a   paper     by  Mr 
I  Joseph  L,   Ferrell,  read  before  the  Western  Society 


re  a  lew  pu^^ 
Kenneth  Can: 

uo\*enunen!    ; 

.nic  home  th^ 


an  J  I  tliiok 
of 


Ai.. -_.   -.  ,.,:_...     ,.,     ..;ich  iit9  ftfe-ptoai 

enamel  had  been  m  use  for  some  Uro«.  the  inveiitor  said 
he  had  very  complete  records.  The  materia!  was  prac> 
lically  as  enduring  as  glass.  There  uras  no  pcKsibiliti- 
of  its  decay.  This  enamel,  however,  was  lor  atdooi 
nse.  There  was  another  form  for  outdoor  use.  He 
had  one  material  which,  as  a  filler,  was  of  sncli  pciNy 
trating  power  that  it  woul*^  '  '  '    ird 

if  floated  and  left   over  n:_  3g 

material  was  essentially  a  ^.;  -  ...  ..^..  .^,  .....  ,,...»- oaf 
as  welL 

In  reply  to  a  questioner  who  wished  to  know  how 
long  the  processes  had  been  on  the  market  as  a  cotn- 
mercial  factor,  Mr.  FerrelJ  said  their  patent  work 
had  kept  them  back  for  years.  He  had  to  take  out 
fifteen  patents  in  iw^enty-eight  different  coiintrieai, 
but  some  were  exceedingly  slow,  and  th  *     tor 

forbade  them  to  go  ahead,  and  do  any  r  ly> 

except  to  use  the  machine  for  firepnx- ,..^,  ,, .  -^  For 
this  reason,  so  far  as  the  fireprooting  of  the  wooit 
was  concerned,  they  had  only  been  able  to  work  for 
about  four  years. 

There  was  an  important  reference  to  the  flreproofiing 
of  theatre  scenery.  Mr.  Ferrell  said  that  what  he 
would  recommend  in  theatres  would  be  that  all  the 
floors  be  coated  with  a  plastic  material  which  was 
absolutely  impervious  to  fire,  with  an  additionaJ 
flooring  of  not  over  |'in.  maple  or  oak    '•  >  -  ^<   h.^d 

fireviously  been  saturated  with  sulphate  a. 

n   this  way  a  floor  was  simply  and    ch'  le 

fireproof  beyond  possibility  to  bum  under  ti- 

stances.     In  regard   to  fireproofing   the   s.  .  tie 

present  treatment  of  a  thin  fabric  to  prepart  u  tot 
water-colour  painting— to  make  a  size,  in  otiier  wordf , 
upon  which  to  use  colour — was  done  wi  '  ■.  -a 

of  glue  and  whiting.     Glue  was  so  excc  is- 

tible  that  it  was  necessary  to  have  somt  -..m^  *  -utr;.i  j.*ce 
to  size  the  material*  One  of  his  processes  provided 
completely  for  this. 

VVood,  textile  fabrics,  theatre  sceneryp  etc.,  could 
be  simply  and  mo-.T  effectively  treated  so  as  to 
eliminate  every  possibility  of  their  receii'ing  or 
extending  flame. 


iS/» 


;OUTH    AFRICAN   RESUME* 

By  Ovu  Johannesburg  Correspondent, 


Beep  Level  Mining  Costs. 

Ai  the  annual  meeting  of  tUe  Hand  Mines,  Ltd.. 
held  rocently  in  Johannesburg,  tiic  chainnan,  Mr. 
L,   Reyersbach,   gave  some  interesting  figures    in  the 

' ^''  "*   ''^^  speech,  relating  to  the  present  mining 

Lionomies  in  working  which  have  been 

■      .    ._      .     .        ed. 

Ihc   toUowing   statement   shows  the   average   cost 

f>tf  ton  milled  of  treating  li  inilhon  tonn  by  nine  decp- 

Jevul  companies  on  different  parts  of  the'  Witwaiers- 
rand  : — 

N.  s.     d. 

Mi ning^  expenses  i  j^     9^060 

Milling             «...  2  10*299 

Cyaniding        ....  2   Ji*575 

General  expenses        ..  2     3-189 


Total        ♦.  21    toT23 

On  account  of  the  practice  of  sorting  ore,  the  tonnage 
minerl  is,  of  course,  greater  than  iliat  milled,  so  that 
the  cost  ol  mining  alone,  reckoned  on  thr  tons  raised. 
is  onlv  1  IS.  i*209d..  and  is  made  up  a^  below  :  — 

B.  a,     d. 

General  maintenance  of  mine,jetc. ,  .         o  10-124 
Dcvclopifig      ..  ,.  1     4*514 

Sloping  , .  ,  ,  6     2-565 

Shovelling  in  sfoyics     .  i    10142 

Tramming  ,  .  ~>>q 

Winding  .  jy9 

Pnmpinij  u     3778 


Tuiai 


T    >ri^ 


Treatnsent  Costs. 

The  details  of  the  cost  of  milling,  including  delivery 
to  batter>%  are  as  fothtw^  — 

General  costs  ,  .  >  0*1825 

Ore  sorting  o  1736 

Ore  crushing  o  4*419 

Ore  transport..  o  f2i2 

Milling              ..          ..                       -.  2  t"409 

Retorting,  smelting,  and  assaying  . .  o  0700 


Total        ,.  ..  ».         2  io"299 

This  total  is,  of  coarse,  the  .same  as  the  figure  given 
m  tabic  A.     The  cost  of  cyanidiag,  calculated  on  the 
basis  of  total  tonnage  treated,  would  ditfer  from  the 
cost  per  ton  milled,  as  given  in  table  A,  because  some 
of  the  material  is  lost  altogether  after  leaving  the  mill, 
and   escapes  subse^quent    treatraenl.     Mr.   Reyersbach 
however,  that  '*  almost  QQ  per  cent,  of   the  pulp 
avjng  the  mill  passed  through  the  different  stages  of 
\he  c\anide  works/*  and  gives  the  coit  of  treating  the 
various  products  separately,  thus  : — 

s.     d. 
Concetitrates  5     y$2^ 

Sands   . ,  2  102$  2 

Slimes..  ..  ..  ..  ..         2     "'Sji 

He   also   gives   the   average   cost    for   all   material 
cyanided  as  2S,  1 1  *975<l- 

'  The  last  item  in  table  A  is  further  sub-divided,  thus  ; — 

s.     d- 
General  expenses  at  mi;  i     S*4I4 

Expenses  at  head  office  n     ,-,'-■?: 


Metallurgrieal  Progress. 

The  next  set  of  fig ure-^  show  the  continuous  improve- 
ment which  has  been  maintained  with  respect  to  the 
total  percentage  extracted  from  the  ore  by  the  various 
methods  of  treatment  at  the  Rand  Mines  subsitUary 
companies  :• — 

Y  Tri'T-^-r-  ,-._^-^- .--.,.         Pcrceiitane 

1:  recover  c«i. 

1897  ..  J  2;  75'if>8 

iSqg  ..      1,296,  i^^  8*7*819 

1903  ,.      1.543,54^  HSiofi 

The  figures  in  the  last  column  refer  to  the  gold  act  j  1 1 , 
recovered,  and  the  best  result  returned  by  itiis  ^Ti>n'^< 
of  companies  was  claimed  by  the  Ferriera  l>  >  ;  . 
namely,  94*12  percent.  Incidentally*  the  above  t  '  1 
also  shows  the  great  increase  in  the  ejctent  ot  tlic 
operations  of  this  group  of  mines. 

Reduced  Cost  of  Explosives. 

The  termination  of  the  Government  monopoly  for 
the  sale  of  explosives  in  the  Transvaal,  and  the  com- 
petition of  the  D-:  Beers  factory  in  Cape  Colony, 
which  was  referred  to  a  few  months  ago.  has  led  to  a 
considerable  reduction  in  the  prices.  For  instance, 
the  present  price  of  UUstinR  gelatine  dehvered  at  the 
m^gajctnei  on  the  mines  is  now  about  54s.  pjer  case  as 
atjainst  97s.  6d.  per  case  in  1899.  This  means  a 
reduction  of  about  is.  jd.  per  ton  milled,  and  will  go 
a  hmg  way  towards  paying  the  tax  of  10  per  cent,  on 
the  profits. 

Averagre  Practiee. 

The  following  figures,  aho  troiu  Mr.  Revfrsbach's 
speech,  give  in  a  very  concise  form  a  fair  idea  of  the 
average  practice  in  many  particulars  of  deep  level 
mining  on  the  Rand  — 

Tons. 
Total  ore  mined  by  the  nine  cpmpanies     1,620.626 
Taken  from  surface  dumps       .  . .  43.874 


Total  sent  to  sorters 
Deduct   amount   of   waste   sorTe<i    out 
(average  ass:iy  value*  *99i  line  gold) 

Balance  sent  to  mill 
Deduct  difference  in  bins 


1,665,500 

1.544,512 

970 


Total  tons  actually  milled  ^54i<  54^ 

In  crushing  this,  an  average  number  of  880  stamps 

were  running    34H'344  days,    therefore   the  duty   per 

stamp  was  S'^JiS  f*^*"^  V^^  -4  liours. 

It  will  be  noted  that  the  mean  percentage  of  waste 

sorted  out  during  the  year  was  7  ■15  per  cent.  :^ — 

Original  value  of  ore,  9  247  dwts.  {fine). 
MilUield  ,.     4*074     -      55*972  per  cent* 

Cyanide  works       ..      5*175      —      34*1.14         >» 


Total  ^'H?      —     JSH*  106  per  cent. 

From  the  above  tig u res.  it  folic m's  that  the  average 
extraction  of  all  I  he  cyanide  processes  was  74*1  per 
cent.,  but  the  returns  from  the  original  and  residue 
assays  at  tlie  cvauide  works  show  an  actual  extraction 
^*  ' '34  per  cent. 
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GERMAN     RESUME 


BY 


Dr.  ALFRED  GRADEXWITZ, 


Tbe  Importance  of  Selenium  to  the  Eleetrieal 
Indtistry. 

At  a  recent  m*^-*  "-  -*  !he  Berlia  Elektrolechnischer 
VcrdD.  Mr,   E,  lelivered  an  address  on  tbe 

Sljcure  ^abject.  liy  explaining  the  propertieft 

whowa  by  the  vajiotis  modifications  erf  Kelcoiiiin.  the 
deuf^  of  tbe  so-called  ^lemom  cells  xising  the  sensitivc- 
oaw  to  light  charactemtic  of  the  crystaliLne  niodifica* 
ticm.  was  dealt  with.  As  by  the  increase  in  the  con- 
ductivity nf  V  ,  due  to  iUumination,  the  cturrcnt 
anteo^ity  i  nit  is  alteroi.  these  devices  will 
»'^  '"  ''  '^  imilar  to  an  electric  cell  proper, 
-^^  liy  some  interesting  expenments. 
*'  intensity  of  a  current  traversing 
^^  produced  by  N-ariations  in  the 
'*•  A  glow  lamp  connected  in  series 
with  a  ititjiium  ctJl  was.  for  instance,  shown  to  give  a 
dark  red  b'ght  while  the  <eleninm  was  in  the  dark, 
white  an  intensely  white  glow  was  noted  as  soon  as 
the  cell  was  exposed  to  the  action  of  bght.  The 
action  of  extrem'f-  -— '  flucitiations  in  the  luminous 
intensity  was  ii  viith  the  aid  of  a  rotating 
disc,  havinjif  cir-  .  of  holes,  through  which  a 
•eleniuin  c«ll  was  rlluminaled.  The  cell  was  con- 
nected  to  a  batters*  and  a  Ioud-«peaking  telephone, 
wliich,  with  the  alternating  illumination  and  darkening 
of  the  cell,  would  >ield  a  loud  sound,  heard  throughout 
the  hall  As  regards  the  numerous  practical  appU- 
cations  of  selenium,  the  selenium  photometer,  serving 
to  measure  the  luminous  intensities  and  the  electric 
telephotographic  apparatus  designed  by  Professor 
Korn  for  the  transmission  of  handwriting,  pictures, 
and  pbotograplis.  were  discussed  at  some  length. 
Selenium  ignition  devices,  lighting  automatically 
gas  or  electric  lamps  at  nightfall  and  extin- 
guishing them  at  daybreak,  were  presented  to  the 
aasistants,  and  the  application  of  selenium  cells  to 
wireless  (optical)  telephony  was  fully  described  in 
detail. 

The  Steam  Turbine  In  Germany* 

As  a  counterpart  to  the  steam  turbine  trust  formed 
by  the  Allgemeine  Elektricitats  Ges.  Berlin,  with  the 
General  Electric  Comfiany.  the  Siemens-Schuckert- 
Werke  some  time  ago  entered  a  combine  with  some 
important  firms,  among  which  there  is  Friedrich 
Krupp,  Essen,  Germany,  the  NOTth-German  Lloyd, 
and  the  Vereinigte  Maschineniabrik  Augsburg  u. 
Maschinenbau-Ges,  Ntimbcrg.  The  object  of  this 
combine  is  the  exploitation  of  the  Zoelly  steam  turbine, 
built  by  the  Swiss  firm  of  Escher  Wyss  and  Co.,  Zijrich, 
an  improved  type  of  which  is  just  being  brought  out. 

This  is  a  multiple -step  axial  action  turbine,  where 
the  steam  in  conveyed  to  the  running  wheels  tlirougb 
guiding  wheels,  so  as  !o  have  in  the  higb-pressnre 
Utep  a  partial  and  in  the  low- pressure  step  a  total 
diDLTge,  The  guiding  wheels  are  fitted  steamtigbt 
into  the  turbine  casing,  one  running  wheel  being 
arranged    between    each    two    guiding    wheels;     the 


BERLIN,  Hay  2Srt. 

ruanin|    whtet?   an?    moontod   oo   a    coenmon 
traversing    the    whole    leogtJi   d    tht    tnrbtae. 
mnmng  wheels  are  discs  fcoiged  frocn  the  best 
Siemens-IIartiii  steel  aaid  are  rigid  with    ibe 
On  the  rim  of  the  discs  ai^e  moQnted  tbe  turbine  ' 
which   have   the  form  oi  reSaiively  losig  rayst, 
cross  section  increajsing  at  a  regular  ratio  irom  ootsftde^ 
inwards  towards  the  axle  of  the  whe^«   ihtis  mats- 
taining    constant    the    speci£c  strain  througbout    tha 
length  of  the  bucket.     The  highest  r^stibiUty  both 
with  re:$pect  to  the  centnfngai  force  and  steam  pressure 
will  thus  be  secured.     The  peculiar  constmction  of  the^ 
buckets   will    enable    Gomparati%'^y    high- wheel    i^-i 
meters,  and,  accordingly,  great  peripheric  speeddv  tol 
be  adopted,  thus  allowing  of  a  much  smaller  number  ^ 
of  steps  being  used  than  with  steaxn  turbines  of  other 
sj-stems.     The   regulation   of    the    lor  bine   is   secured  4 
ver)^  efficiently  in  a  way  similar  to  that  of  the  hydranlic| 
turbine  built  by  the  company,  namely,  by  means  of  i 
extremely    sensitive    spring     governor.     incliicUag    a  J 
serv^omotor,   the  entering  tension  of  the  steam  betog 
altered  according  to  the  load. 

A  further  feature  is  the  fact  that  the  turbine  shaft 
is  located  outside  on  a  Imlsc  frame  quite  independently 
of  the  turbine  casings,  so  as  to  avoid  any  action  of  the  I 
steam  heat,  or  of  the  thermic  expansion  of  tbe  turbine  j 
casings  on  the  bearing;    the  latter,  moreo^-er.  are  so' 
arranged   as  to  be  readily  accessible.     T!ie   safety  of  < 
"working  is  warranted  largely  by  the  absence  of  any 
compensating   pistons,    the   great    clearances    between 
the  moving  and  stationary  parts  of  the  turbine,   the 
simphcity    and    sohdity   of    the   running   wheels,    the 
small  number  of  the  latter,  etc.  i 

A  turbine  direct  coupled  to  a  rotary  cuirent  generator,  i 
built  by  the  Siemens-Schuckert-Werke,  is  being  I 
operated  in  the  workshops  of  the  company,  giving] 
an  output  of  600  h.p.  Recent  testa  made  on  this  | 
turbine  by  Professor  A,  Stodola  gave  the  following  < 
results: — 

/. — SahtraUd  Sttam,  kilogramines,  1 

Running  at  no  load  uithout  excitation, 

steam  consumption  per  hour    . .  . .        295*4 

Running  at  no  load  with  excitation,  steam 
consumption  per  hour    . .  . .  . .       465  "4 

80*1    kilowatt  output,   steam   consump- 
tion kUowatt  hour  , .  . .  . .  15  'o 

182*2  kilowatt  output,  steam  consump- 
tion kilowatt  hour  .  .  . .  , .  1 1  •• 

240-1   kilowatt  output,  steam  consump- 
tion kilowatt  hour  . ,  , ,  . ,  10  -^ 

334*5   kilowatt  output,  steam  consump* 

tion  kilowatt  hour  ,,  ..  lat 

387*6  kilowatt  output,  steam  consum^ 

tion  kilo%^'att  hour  . .  . .  -4 

//. — Superheated  Sieam. 
390-4  kilowatt  output,  220^  temperature 

steam  consumption  per  kilowatt  hour 
391  *7  kilowatt  output,  240"^  temperatur 

steam  consumption  per  kilowatt  hour 
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niNING  NOTES. 

By   a.  L. 


Wanted— A  Hallway. 

I J  there  is  one  mining  country  in  the  world  above  all 
others  that  needs  railway  development  it  is  Peru.  Mr. 
F.  J.  Schafer,  in  the  present  issue,  calls  atteulion  to 
vast  tracts  rich  in  agricultural  and  mining  possibilities, 
and  awaiting  only  to  be  linked  up  with  civilisation. 
Several  proposals  have  been  discussed.  Some  are  in 
favour  of  a  railway  running  along  the  shores  of  the 
Pacific,  but  this  is  open  to  two  objections.  Firstly, 
it  would  leave  the  regions  tjcyond  the  Andes  very 
little  better  off»  and»  secondly,  it  would  only  be  doing 
at  considerable  expense  what  can  be  done  at  present 
by  maritime  traffic.  The  exceptional  difficulties  con- 
nected with  the  Oroya  line  are  well  known  to  engineers, 
and  its  heroic  features  have  given  Peru  a  name  for 
records  in  railway  construction.  Mr.  Schafcr  proposes 
to  open  up  the  rich  Huaylas  Valley  by  continuing  the 
present  line  from  Chimbote  along  the  course  hewn 
out  between  rocky  gorges  by  the  River  Santa.  He 
will  in  this  way  be  able  to  take  advantage  of  pioneer 
work  wliich  was  carried  out  by  the  late  Mr,  Meiggs 
before,  the  outbreak  of  the  ChiUan  War.  Of  the 
possibilities  of  Peru  there  can  be  no  question  ;  they 
are  accredited  by  such  men  as  Andrew  Carnegie  and 
Sir  Martin  Conway.  Railway  developroent  appears 
to  be  the  one  tiling  needful,  and  Mr,'  Schafer's  project 
^  hould  therefore  meet  with  the  hearty  co-operation  of 
veryone  who  is  interested  in  Peru. 

Professor  Hele-Shaw  in  South  Africa. 

I  have  just  been  reading  about  the  annual  dinner 
of  the  Chemical  Metallurgical  and  Mining  Society  of 
South  Africa,  and  though  its  menu  is  of  the  past  and 
its  gustatory  joys  have  departed,  I  catch  an  after 
flavour  of  the  general  good  humour  that  prevailed 
as  ^^ell  as  a  glimpse  of  Professor  Hele-Shaw  in  his  new 
sphere.  The  Professor  was  called  upon  to  propose 
the  toast  of  the  Society,  and.  judging  by  the  report, 
he  did  it  most  worthily.  It  was  only  a  few  yeari  ago  he 
said  that  the  members  of  what  he  believed  was  nick- 
named "The  Cyanide  Society"  were  cong^ratulating 
themselves  on  having  fiity  members.  To-day  the 
number  was  rapidly  approaching  one  thousand.  Their 
Journal  was  read  and  studied  with  the  ^eatest  interest 

.  all  the  M^orld  over,  and  why  ? — because  it  was  a  journal 
ci  research.  As  to  the  benefits  of  research,  he  re- 
marked that  fifteen  years  ago.  so  he  was  informed, 
40  per  cent,  ijf  gold  waj  allowed  to  go  to  >A^ste,  and 
to-day  it  was  considered  quite  wrong,  and  someone 
heard  of  it,  if  even  10  per  cent,  were  allowed  to  §0 
through.  He  read  that  their  e^iieemed  member,  Mr, 
Hemien  Jennings,  said  once  that  the  recovery  of  even 
a  grain  of  gold  per  ton — he  believed  it  was  on  a  mill 
of  20Q  stamps — represented  something  like  ^22.503  a 
year  saving.  Well,  these  were  very  important  and 
practical  results,  and  he  had  no  wish  to  belittle  them* 
but  he  did  read  with  great  satisfaction  that  there  was 
another  side  of  the  work  of  their  research — viz.. 
the  study, of  knowledge  encouraged  by  contributions 
on  questions  such  as  ventilation,  the  prevention  of 
cidenls  and  preservation  of  life,  so  that  the  humblest 
orker  in  the  mines  was  cared  for  in  a  way  that  some 

"of  their  friends  at  home  would  scarcely  realise. 

On  Research  without  Great  Discovery* 

Professor  Hcle-Shaw  from  this  point  was  led  to 
speak  of   the  many  who  engage  in  research   but   fiiil 

I  attain  a  great  result  or  any  great  diacovery.  He  was 
_  ad  to  see  that  their  Society  encouraged  by  the  award 
of  valuable  prizes  and  gold  medals  lite  pubtication 


of  resoaifches — not  always  those  which  have  been 
pecuniarily  successful,  but  researches  whirh  Contributed 
to  the  sum  nf  human  knowledge.  There  were  many 
men  who  worked  with  a  practical  object  in  view,  who 
never  attained  any  discovery  of  their  own.  Probably 
one  man  at  least  who  did  not  discover  Rontgen  rays 
knew  more  about  the  subject  than  the  man  who  did 
discover  it.  There  were  many  who  had  been  on  the 
v^erge  of  other  discoveries  whom  they  knew  never 
reaped  pecuniary  benefit;  thereiore.  he  hoped  they 
would  encourage  the  reading  of  their  Society's  papers, 
wliich  contributed  to  solid  information  and  knowlcilgc. 
He  found  the  philosophy  of  Josli  Billings  true  to  life. 
He  said  :  *'  A  man  spends  half  his  life  throwing  stones 
at  a  mark,  the  next  quarter  he  goes  up  to  see  if  he 
has  hit  the  mark,  and  the  last  quarter  he  finds  that  he 
lias  not  hit  it  and  dies."  At  any  rate,  they  could 
encourage  men  to  bring  forward  their  knowledge,  and 
there  was  one  thing  about  their  Society  which  he  felt 
sure  of,  papers  would  always  be  vigorously  discussed. 
There  was  a  vigour  about  their  discussions  which 
would  make  any  man  hesitate  to  rush  in  recklessly 
to  impart  information  or  facts  wliich  had  not  been 
corroborated,  and  he  looked  fonvard  to  great  results 
from  the  new  institution  wliich  liad  commenced  its 
work  only  a  week  or  two  ago.  and  felt  sure  that  they 
would  extend  to  his  younger  colleagues,  for  he  was 
only  there  for  a  few  months,  at  the  commsncemenl  of 
this  work^-that  they  would  extend  to  those  young 
professors  gathered  together  t^e  same  kindne^  and 
welcome  that  they  had  extended  to  him. 

He  thought  the  time  had  arrived  when  the  Society 
should  have  a  motto,  and  suggested  '*  Our  highest  aim 
should  be  equal  to  our  possibilities/*     Might  he  su 
that  no  nobler  motto  could  be  found  for  the  So-i 
If  it  was  too  intelligible  it  might  be  pat  into  Laliu, 
(Laughter,) 

Sir  C.  Le  Neve  Foster. 

Sir  Clement  Le  Xeve  Foster,  who  livetl  such  a 
short  time  to  enjoy  his  well-earned  knighlhotxl,  has 
left  something  more  than  a  name  behind  him.  His 
career,  which  was  sketched  m  the  pages  of  this  maga- 
zine as  recently  as  December  last»  otfei^s  a  splendid 
example  to  the  young  mining  student  who  is  seeking 
the  arduous  way  that  leads  to  success.  His  tmmerous 
articles,  too,  are  legacies  which  have  a  high  value 
among  mining  men.  Only  last  year  he  completed 
an  excellent  guide  to  mining,  and  it  was  doubtless  the 
remembrance  of  his  own  early  experiences  that  made 
him  erver  an  enthusiastic  guide,  philosopher,  and 
friend  to  the  mining  student.  He  had  a  singularly 
lucid  manner  of  expre-ssing  and  arranging  his  ideas* 
For  instance,  at  one  of  the  last  meetings  he  attended 
of  the  Institution  of  Mining  and  Metallurgy*  he  con* 
eluded  his  contribution  to  the  debate  on  the  equip- 
ment o[  laboratories  for  advanced  teaching  and  re- 
search in  the  mineral  industries  by  summing  up  liis 
remarks  as  follows  : — 

"First,  when  a  student  had  a  limited  amount  of 
time  at  his  disposal,  he  had  better  forego  training 
in  a  research  laboratory,  if  such  training  would  encroach 
upon  the  time  required  lor  practice  at  actual  mines 
and  works. 

Secondly,  many  mining  and  dressing  problems  could 
be  decided  by  experiments  on  a  small  scale- 
Thirdly,  some  fuU-siied  machinery  was  desirable  in 
the  laboratory,  but  not  loo  much,'* 

If  all  speakers  in  technical  debate  rt?ached  this 
standard,  there  would  be  few  complaints  of  time  wasted 
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OUR    TECHNICAL    COLLEGES. 

By    a    technical   STUDENT 


The  Glasgow  and  West  of  Scotland  Technical 
Collegre* 

During  the  session  just  cltwed  there  have  bec«  two 
important  changes  in  tlie  teaching  staff.  At  the 
beginning  of  the  Session  Professor  A,  MacLay.  B.Sc, 
who  was  appointed  in  1880.  resigned  the  chair  of 
Machine  Design,  and  was  succeeded  by  Mr.  John  H.  A. 
Mclntyre.  of  Allen  Glens  School,  who  takes  the 
position  of  lecturer. 

At  the  end  of  the  Session  Professor  W\  J.  Rowden, 
B.Sc,  A.R.S.M,.  resigned  the  chair  of  Applied  Mechanics 
which  he  has  held  since  1^576.  and  is  succeeded  by 
Mr.  J.  G.  Longbottom,  A.R.CS,,  who  has  been  lecturer 
on  Mechanicii  for  some  years. 

Professor  Rowden  has  had  a  long  and  varied  experi- 
iCnce,  and  his  wilhdra^^-al  ^-'^  *'^  >  great  loss  to  the 
College.     He  is  a  man  of  i  nality  of  thought, 

who  In  the  early  da\^  of  s  iching  worked  out 

lor  himself  the  methods  which  he  has  us«d  with  con- 
spicuous success  daring  his  forty  years*  teaching. 
Mr.  Rowden  %vas  one  of  the  first  Royal  Exliibitioners 
under  the  Science  and  .-Xrt  Department,  and  he  com- 
menced teaching  Mec)ianics  when  there  were  no  guides 
and  no  recognised  system,  and  his  influence  had  much 
to  do  vsith  the  shaping  of  the  work  of  the  Science  and 
Art  Department.  His  teaching  has  left  its  mark  on 
the  teaching  methods  of  to-day.  ami  many  hundreds 
of  students,  not  Only  in  the  West  of  Scotland,  but 
elsewhere,  look  back  to  the  time  spent  under  his 
guiddnce  with  feelings  of  gratitude  and  pleasure,  and 
many  feel  that  what  success  in  life  they  have  attained 
they*  largely  owe  to  him.  There  is  hardly  a  place  in 
the  world  where  engineering  industries  are  carried  on 
by  British  workers  that  his  past  students  are  not  to 
be  found.  He  retired  with  the  very  best  l^■ishes  lor 
liis  future  happii^ess  abke  fn:»m  his  colleagues  and  liis 
students. 

Tlie  new  buildings  for  the  College  are  making  rapid 
progr^.'ss.  and  sufficient  has  now  been  done  lo  allow 
an  idea  to  be  formed  of  what  will  be  the  effect  when 
the  work  is  completed.  The  buildings  will  cover 
about  two  acres,  of  which  about  three-fourths  are  at 
present  in  course  of  erection,  the  remainder  cannot 
be  commenced  until  the  old  premises  in  George  Street 
can  be  vacated,  as  these  occupy  the  site  which  is  to 
Ik;  covered  by  the  new  buildings. 

The  foundation-stone  was  laid  by  H.M.  the  King 
in  May  last;  part  of  the  building  will  be  occupied  in 
October ;  and  it  is  expected  that  the  whole  of  the 
part  now  being  erected  vdW  be  ready  for  occupation  in 
April  of  next  year,  when  the  Chemical,  Physical,  and 
Metallurgical  Departments,  which  are  now  housed  in 
George-street,  will  be  transferred. 

Extensive  as  was  the  original  plan,  it  has  been 
found  to  be  insufficient  for  the  calls  for  space,  and 
St.  John's  Parish  Church,  which  adjoins  the  buildings, 
has  been  purchased  for  £15.000.  and  will  be  pulled 
down  to  enlarge  the  area  of  the  site.* 

The    Municipal     School     of    Technology     at 
Manchester. 

In  the  Lourhe  of  an  article  on  Cylinder  Condensation 
aud  Valve  Heatage  in  Steam  Engines,  coniributed  to 

*Attew  of  the  buikliBfis,  a&  ibcy  v»'iU  appear  whiQ  cotrplcle,  mUl 
be  found  In  '»P.  M.  Monthly  rjlittlratcd  Notes.*' 


"  Power."    Professor   S.   T.    Nicholson   mentions  that 

in    the    new   laboratory   of    tlie   Municipal    School    ftl 

Technology.   Manchester,  a   200  h. p.   en^ii 

installed    tor    the    express    purpose    of    ^ 

<|uesitons  of  the  amount  and  cT'       ^   - 

of  steam  in  the  case  of  valves 

engine  is  of  the  horixontal.  comp^'t^.x  .  ,.  ■       >  ^.  -■   -.  r 

having  cyUnders    u^  in.   and  join.  diam-.   with   5  K. 

stroke.     It   is   provided    with    two   cylinders   of   each 

siaie.  either  of  which  may  be  used  as  desired.     One  oi 

the  20 in.  cylinders  has  sUde  v^alves  with  M*fver  expra^n- 

sion  plates,  and  the  other  has  Corhss  val^ 

Oi  the  two  1  tj  in.  cylinders,  one  was  made 

Sulzer,   and   fitted   with  their  design  of  nrii]_j   sa:^tr 

and  the  other  has  CorUss  valves  and  gear  of  the  same 

type  as  for  the  join.  Corliss  cvl'^'l'-^      Thu-    i  «inr 

paraiive  study  may  be  made  of  tl 

tv-pes  of  valves.  &^g,,  Sulzer  vci 

vffsui  slide  valves,  and  of  Ih^  etiect  ot  sLic-varukliMii 

by     experiments     on    the    iijin.j^and   ^oin.    Corliss 

cylinders. 

American  Technical  Education. 

Apropos  of  the  Commission  of  Eni]tttry  ini*»  tiJt* 
Educational  Systems  of  the  Ignited  Slates.  I  note  that 
Mr  Albert  R/I,^1oujc.  of  New  York,  has  sunir*"  ■'  '•■ 
his  conclusions  as  lo  the  efliciency  of  the  A 
Mining  Engineer  in  the  form  of  a  papier  com 
to  the  American  institute  of  Mining  Engineers^,  iti 
the  course  of  lliis  he  sa)'5  :  — 

*^  There  is  not  a  man  of  us  who  belin  U 

education;     not    one   who   does     not     n  Jic 

honounwl  names  upon  the  roll  of  .\lumm  ut  our 
American  scIiooLs  q|  mines  or  of  the  schools  of  Pan- 

or  Freiberg;    nor  is  there  one  who  does  n©»    

at  the  practical  developments  of  the  minin.ii; 
of  our  neighbour  on  the  North.  But  tho^t 
names  we  honour  most  have  been  the  men  who  have 
supplemented  their  college  training  by  a  posl-graduate 
course  in  Nature's  laboratories.  No.  our  American 
mining  engineer  is  not  simply  a  product  of  our  Ameriam 
system  of  ettucation.  but  is  born  of  the  i;  for 

original  work  and  invention  due  lo   thi  oi 

a   new   countr%^    imhampered    by   traditr  ot 

the  great  disadvantages  of  our  brothers  n  tn- 

tries   hcs   not   simply  in   the    fact    that  -^cs 

of  study  are  usually  along  weibestablishi-  r*.- 

fore  itttlexible  lines,  but  that  they  are  in  -  itli 

men  who  object  to  cliange  in  practice.     Our  :■ 
technical  institutions  are    comparatively  vol 
therefore    ready  lo  atlopt  anything  that  seems   lo  L'C 
an  improvement    upon   estabUshexl   methods.** 

He  further  reniarks  that  the  American  expc^  soon 
learns  that  time  is  money.     This  ability  to  **  htifttle.** 
which  is  born  of  the  i>oil  and  pervades  the  .^rmnsinLf n 
is    another    characteristic    of    the    Amf  1 
engineer  not  acquired  in  any  school.     Ir 
in   brief,   as  stated   to   the   British   Educiiuoutil   i^om- 
mission,  is  that  the  standing  of  the  Ameri*'?in   mining 
engineer  b  due  not  exclusively  to  his  ini I (  "tui 

but  to  the  necessity  for  initiative  born  ol  ni, 

to  the  mechanical  instincts  of  the  race,  in  1  i**  ibc 
natural  buoyancy  and  self-reliance  of  the  Amencui 
people. 


OPENINGS 


ABROAD. 


British  India. 

There  is  a  good  opening  for  tools  of  moderate 
price.  The  Hindoo  workman  does  not  want  costly 
and  highly  finished  implements. 

The  Foreign  Office  has  received  a.  copy  of  the  noti- 
fication issued  by  the  Belgian  Government,  invitiniBr 
tenders  for  new  works  on  the  port  at  Ostend.  including 
the  construction  of  a  dry  dock,  Tenders,  addressed 
to  the  •*  Directeur  du  Service  Special  de  la  Cute, 
r.  Square  Stephanie.  Qstende,'*  must  Ije  posted  before 
July  24th.  Plans  may  be  obtained  at  the  Enquiry 
Office,  IS,  Rnc  hIcs  Augnstins,  Brussels,  at  a  cost 
of  5s. 

An  iron  bridge  is  to  be  constructed  over  the  Senne 
between  the  communes  of  Schaerbeck  and  Lacken ; 
the  estimated  cost  of  the  structure  is  about  £2,566. 

Tenders  are  invited  for  the  construction  of  a  line 
of  railway  from  Carlontaine  to  Jaraagne,  at  the  esti- 
mated cost  of  £85,344.  Tenders  will  be  received  at 
*'  La  Bourse.  Bruxelle^/*  up  to  June  nth.  A  deposit 
of  £j*6oo  is  required  to  qualify  any  tender.  Specifi- 
cations, etc..  may  be  obtained  from  the  above  address 
on  payment  of  3s.  yd, 

Germany. 

The  Hamburg  Senate  prop>oses  to  arrange  for  the 
construction  of  a  timnel  under  the  Elbe,  The  Clyde 
tunnel  at  Glasgow  has  Injen  taken  as  a  model  for 
this  plan  ;  it  is  intended  that  the  tunnel  shall  run  from 
the  St.  Pauli  landing-place  on  the  north  bank  of  the 
river  to  the  Steinwarder  bathing  establishment  on  the 
southern  bank.  It  is  proposed  that  two  tunnels  of  4*8 
metres  internal  diameter  shall  run  beneath  the  river 
at  the  two  points  named*  and  passengers  will  be  con- 
veyed by  means  of  a  Uft  at  eacli  extremity  of  the 
tunneL  The  lifts  are  to  be  built  to  convey  20,  80, 
and  100  persons  respectively.  The  time  of  building 
is  estimate*!  at  al)out  from  two  to  three  years. 

Portugral 

The  plan  for  the  construction  of  the  first  section  of 
the  railway  from  Pocinho  to  Miranda,  namely,  that 
comprised  between  the  Nation  of  Pocinho  and  Mon- 
corvo.  a  distance  of  12.^40  metres,  has  received  the 
Royal  approval,  and  the  construction  of  this  railway 
has  hoen  ordered  to  be  pn:»ceeded  with  immediately. 

Spain. 

Tenders  for  an  electric  tramway  from  Ubeda  to  San- 
tuano  de  la  Yedra,  in  the  Province  of  Ja6n.  will  be 
adjudicated  on  June  20th  next.  Perwjns  desiring 
to  tender  must  present  their  offers  in  due  furm,  with 
a  doaiment  showing  that  the  sum  ol  ijg  has  been 
deposited  as  caution  money.  The  adjudication  will 
turn  m  the  first  instance  on  a  reduction  of  the  tantf 
for  the  conveyance  ot  passengers  and  goods. 

A  concession  has  t>een  granted  for  constructing  and 
working  an  electric  tramway  in  the  Canary-  Isknds  from 


San  Cristobal  de  la  Laguna  to  Tacoronte.  A  concession 

baa  also  been  granted  to  the  "  Seville  Tramways  Com- 
pany, Limited.*'  for  the  construction  and  working  of 
an  electric  tramway  from  Arecife  de  Capu chinos  to 
San  Fernando  in  Seville, 

Tenders,  which  wuU  be  opened  on   June  tjth. 
required    for   the  supply  of    lo.ooo   kilogrammes 
forge  iron  for  use  in  repairs  on  the  vessels  Temcraria 
and   Vinccnte. 

Adjudication  of  tenders  will  take  place  before  the 
Director-General  of  Public  Works.  Madrid.,  on  July  6ih 
for  the  ciinstruction  and  working  of  an  electric  tram- 
way in  Bilbao.  The  competition  will  turn,  in  tho 
first  place,  on  the  reduction  of  the  tariff  ftxed  for  the 
conveyance  of  passengers,  etc. 

There  is  an  opening  in  Fernando- Po  for  corrugated 
iron  buildings,  bridges,  rails,  trollies ^  etc. 

The  construction  and  working  of  the  toltowing  lines 
have  been  sanctioned  :  A  metre  gauge  railway  from 
Seville  tu  the  town  of  Pos  Hermanas  ;  a  narrow  and 
broad  gauge  railway  from  Verifta  to  the  Port  of  Muse  I  : 
a  narrow  gauge  railway  from  Llcrena  (Badajos)  to 
Linares  (Juen), 

Italy. 

Extensive  maritiiut  unr-ius'-umu^  .ur:  lu  be  carried 
out  in  the  harbours  of  Spetia,  Leghorn,  Naples.  Bnndisi, 
Ban.  Venice,  and  other  Italiaji  ports,  for  which  purpose 
the  Govemracnl  has  sanctioned  the  tixpenditure  ol 
£1,280,000. 

Austria-Hungary. 

The  Hungarian  Mimster  of  Finance  has  tntroducod 
a  Bill  authorising  the  extension  of  the  State  Railways, 
the  construction  of  new  lines,  and  the  execution  ol 
all  other  works  ol  puWic  utiUty.  including  Government 
buildings,  fortifications,  bridges,  and  harliour  improve- 
ments. The  works  to  be  executed  during  the  present 
year  will  absorb  a  sum  uf   /Mr'»7.{XK>, 

Russia. 
There  is  an  increasing  demand  for  motor-cars. 

Argrentina, 

The  Argentine  Government  has  allot Uli  f^^'^^j^j^j  i<^r 
the  purchase  of  boring  machinery. 

A  contract  has  been  approved  for  the  construction 
of  defence  works  at  the  northern  basin  of  Buenos  Ayres 
for  th«  sum  of  £37,000, 

Mexico. 

The  Mexican.  Government  has  entered  into  a  contract 
%vith  the  Cananea  Consobdaied  Copper  Company, 
Limited,  conceding  to  them  the  right  of  constructing 
and  working  four  railway  lines  in  the  States  of  Sonora 
and  Chihuahua. 

The  constnicrion  of  railway  lines  in  the  State  of 
Guanajuato  from  Jalpa  to  Leon  and  Salaman&a  bms 
also  been  sanctioned. 
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A    PAPER   ON    COAL-CUTTING 
MACHINES- 

AT  the  Jubilee  Meeting  of  the  Society  of 
'  Engineers  an  inslnictive  paper  was  con- 
tnboied  by  Mr.  A.  S.  E.  AGkermann  on  '*  British 
and  American  Coal-cnttin^g  Machines."  The 
various  forms  of  raachraes  in  use  on  both  sides 
of  the  Atlantic  were  carefully  described,  the 
paper  also  including  a  section  devoted  to 
statistics  and  tables,  etc.,  showing  the  influence 
of  the  use  of  these  machines  on  accidental 
deaths  in  coal  mines.  He  conclusively  showed 
that  the  States  of  Pennsylvania,  Illinois,  West 
Virginia  and  Ohio,  which  cut  large  percentages 
3i  tJiejr  coal  by  machines,  had,  on  the  average, 
a  lower  death  rate  per  miDion  tons  of  coal  raised 
than  those  States  which  had  a  smaller  output 
and  cut  a  smaller  percentage  Hy  machinery. 
The  author,  in  his  introduction,  remarked  that 
the  history  of  coal -cutting  machines  is  in  some 
respects  similar  to  that  of  many  other  excellent 
ipventions,  in  so  far  that  they  were  first  invented 
In  England,  but  did  not  attain  commercial 
success  in  this  country,  largely  owing  to  the 
want  of  public  supp>ort.  They  were  then  taken 
-p  by  the  Americans  ;  the  designs  were  consider- 
ably altered,  and  machines  of  entirely  new 
design  were  ak*^  made,  and  commercial  success 
iras  achieved. 

In'  1891,  wlxich  is  the  earliest  year  in  which  any 
official  records  of  coaUcuCting  machines  were  kept. 
there  were  only  545  coal-cutting  machines  in  use  in 
.America,  but  in  1903 — ^only  eleven  years  after — there 
were  5,418  machines.  To  complete  the  historical 
analogy,  it  may  be  added  that  now,  years  after  the 
auccessfal  ase  of  coal -cut  ting  machines  in  Amenca, 
we  are  beginning  to  use  a  few  machines  in  England^ — 
there  were,  in  fact,  483  machines  in  use  in  this  country 
in  1902. 

The  first  coal-cutting  machine  was  patented  by 
Michael  Menzies,  of  Newcastle,  in  1761,  and  in  1867 
Mr.  Howit,  an  Englishman,  patented  the  machine 
which  is  the  proiot>T>e  of  the  pneumatic  j>ercussive 
macliines.  The  early  machines  for  any  special  purj^ose 
frequently  imitate  in  their  action  the  method  of  per- 
farming  the  same  operation  by  hand.  Thus  we  find 
the  early  coal*mining  machines^  of  which  several  are 
preserved  in  the  South  Kensington  Museum,  had 
reciprocating  picks,  in  imitation  of  the  action  of  an 
ordmary  miner's  pick  welded  by  hand.  Not  only 
cloc9  the  credit  of  inventing  the  first  coal-cuttm'g 
, machine  belong  to  an  Englishman,  but  apparently 
the  first  designs  of  each  of  the  well-known  tj'pes  of 
machines  were  invented  also  by  Englishmen,  for  in 
1861  Hemmingway  patented  in  England  a  disc-cutter 
machine.  Intlecd,  we  might  \ery  well  go  back  to 
Hedley'a  horizontal  circular-saw  machine  of  J 852. 
And  consider  his  as  the  prototype  of  the  disc  macliines. 
Thf  hrst  endless  cliain-cutter  machine  was  patented 
iti  England  by  Peace  in  1853,  while  the  first  in  America 


aiUK»g|i  tbe  laitcr^daicrai 


n  Biitisk  marhines  w^ 


by  F.M.U 
essentially  Ir 

The  author's 
as  follows : — 

There  are  aow  practically  ooly  tipo  tjpcs  of  coal  | 
cnttets  in  use  in  Ei^gfcnMl,  nAmeiy,  the  ton^wall.^sc 
machine,  and  the  loagwaB  bar  madbme.  altlM>ogh  waaus  < 
iongwaU    chain    machines^    aJid   a   feir   beading    and  | 
percfxssive    machines   axe   aliso   in   vse.     The    latter^ 
bo^^ever,  differ  from  the  percassive  machloe  m>  Urgely 
Dsed  in  America.    The  type  used  io  FogltoiMi  is  hxe«l 
to  a  rigid  vertical  post,  which  takes  the  shock  of  tbe 
blow.     The  machine  can  be  moved  up  and  dowm  itas 
po6t,  and  can  also  l^  axraaiied  to  make  a  cot  in  a 
vertical  plane  or  in  a  horiion^  plane,  the  feed  motiaii  • 
Ixing  derived  from  a  quadrant  and  vxum.     As  tbe  cmt  ' 
gets  deeper.  leng:themng  pieces  are  put  in  Ijetween  the 
piston-rod  and  bit,  or  cutting  tooL     This  cntti?!*^  tt?rfl 
is  some  thin  1^  like  a  crown  wheel,  whereas  th- 
tool  of  the  American  percussive  machines  is 
in  form.     The  vertical  post  is  fijced  between 
and  floor  either  b%*  a  screw  arrangement,  or  by 
hydraulic  ram  contained  in  the  column.     It  i^  .h^ij.  » 
very  strong  roof  which  wiH  stand  the  great  throsi  of 
the  post  as  well  as  the  reaction  of  the  blows  of  the 
hiachine ;  but  giren  such  a  loof.  the  machine  is  a  very 
useful  one. 

The  heading  machine  which  is  used  in  England,  aod 
to  a  sUght  extent  in  America,  is  an  English  one,  designed 
by  Reginald  Stanley*     This  machine  ha  t¥ 

rotating  shafts  perpendicular  to  the  cu  be 

cut.  ¥?Tien  there  is  only  one  shaft,  it  i^  v.^tj..+i*ent 
vriih  the  axis  of  the  heading.  On  its  distal  end  is  | 
fixed  a  sort  of  cross-head,  which,  however,  is  made 
to  rotate  instead  of  having  a  reciprocal  motion.  The 
cutters  are  arranged  on  this  cross-head  in  oaie  of  two 
methods.  In  the  first  method,  they  are  fixed  across 
the  cross-head  so  that  the  whole  of'  the  cdai  is  bored 
out  of  tlie  heading  and  turned  tnt'  -vhich  is 

automatically  loaded  on  to  a  foUcrwi^  Ji  .Vrchi- 

medean  screw*  In  the  second  meth^ni  lucic  axe  only 
two  cutters,  but  eacii  is  2  ft.  long,  and  iixed  at  right 
angles  to,  and  at  the  end  of  the  cross-head.  When  the 
shaft  rotates,  the  cutters  make  an  annular  cut  and  a 
core  of  coal  is  left.  This  is  removed  by  hand  when 
the  machine  is  stopi>ed. 

There  is  also  a  third  form  of  this  machine  which  has 
two  parallel  rotating  shafts,  each  fitted  with  the 
arrangement  described,  and  geared  so  that  the  cross- 
heads  are  at  right  angles  to,  and  thus  clear,  each  other. 
The  cutter  shafts  in  each  case  are  driven  by  a  pair 
of  cylinders  using  compressed  air. 

Of  the  disc-cutter  machines,  the  first  to  attain  any 
commercial  success  was  that  patented  by  John  GiUott 
and  Peter  Copley  in  1K68.  GiUott  and  Copley  machines 
are  still  at  work,  and  have  been  copied  by  several 
later  makers. 

The  general  design  of  a  disc  machine  consists  of  a 
rectangidar  steel  frame  mounted  on  four  -—-''  ^^-nged 
wheels  for  running  on  a  pair  of  rails.     1  !mo  j 

are  mounted  a  pair  of  cyhnders,  either  Jiidu  .  ,  ,  .. ,  xsin 
the  Gillott  and  Copley  machine,  or  ns*i>*t'i5.  as  in 
Garforth*s    **  Diamond  *'    machine.     By    means   of   a 
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crank  shaft  and  intermediate  shaft  canyin;;  a  spar* 
wheel  the  cutter  disc  is  driven.  The  cutter  disc,  or 
wheel,  is  about  5  ft.  in  diameter,  and  the  cutters 
are  fixed  into  the  circuoiference.  Just  inside  the  rim 
of  the  wheel  is  a  broad  circular  rack,  the  teeth  nmning 
radially.  The  disc  in  supported  by  a  broad  plate 
bracket,  which  is  fixed  to  one  aide  of  the  rectangular 
frame.  The  spur  wheel  on  the  intermediate  shaft  gears 
with  the  circular  rack  of  the  disc,  and  thus  drives  the 
latter  at  at>out  15  revolutions  per  minute,  though  some 
arc  driven  as  fast  as  50  revolutions  per  minute*  The 
machine  undercuts  to  a  depth  of  5  ft.,  and  is  drawn 
along  the  face  of  the  coal  by  means  of  a  steel  rope. 
One  end  of  the  rope  is  attached  to  the  frame  of  the 
machine  and  is  carried  along  the  coal  face,  at  the  far 
end  of  which  is  a  fixed  pulley.  The  rope  is  t>ent 
round  the  pulley  and  the  end  made  fast  to  a  "winding 
drum  on  the  macliine.  This  drum  is  driven  by  a 
ratchet  gear,  and  thus  the  machine  hauls  itself  along 
the  face. 

Some  of  the  machines,  such  as  the  "  EHamond/*  are 
arranged  to  cut  in  either  chrection,  and  some  are  fitted 
with  electric  motors  instead  of  pneumatic  engines. 
It  takes  from  20  to  30  minutes  to  change  all  the  cutters, 
and  three  and  four  changes  are  usually  necessary  during 
each  8  hours'  shift.  The  cutters,  or  bits,  of  the  disc 
and  chain  machines  have  chisel  edges,  but  those  of 
the  bar  machine  have  sharp  points  set  at  an  angle 
to  the  shank.  The  disc  machines  cannot  make  a 
sumping  cut,  hence  at  starting  a  place  for  them  has 
to  be  holed  by  hand. 

There  are  two  types  of  rotary  bar  machines,  but  only 
one  of  these,  the  Hurd  or  Goolden,  is  now  used.  These 
consist  of  a  strong  tapered  bar  about  7  ft*  long,  making 
a  cut  9  in.  high  at  the  face  and  4  in.  at  tlie  back. 
Into  this  bar  are  fixed  a  number  of  sharp  pointed 
cutters.  The  sockets  for  the  cutters  are  arranged  in 
the  form  of  a  helix  so  as  to  cause  most  of  the  cutting^ 
to  be  brought  out.  The  bar  can  be  swung  round 
till  it  is  parallel  to  the  coal  face,  or  at  right  angles  to  it. 
It  can  also  be  slewed  shghtly  in  a  vertical  pjane,  to 
go  over  or  under  a  sulphur  ball  or  other  obstruction. 
The  machine  hauls  itself  along  the  coal  face  by  means 
of  a  wire  rope,  as  described  in  tlie  case  of  the  disc 
machines.  To  start  a  cut  the  cutter*bar  points 
straight  back,  the  machine  is  then  started,  and  the  bar 
gradually  rotated  into  the  coal  until  the  bar  is  at  right 
angles  to  the  coal  face  ;  the  bar  revolves  at  about  400 
revolutions  per  minute.  Both  types  of  bar  machine 
are  electrically  driven. 

In  the  other  type  of  bar  machine,  which  is  now 
obsolete,  the  bar  w^  the  same  diameter  throughout 
its  whole  length,  and  it  ^'as  engaged  broadside  on 
with  the  coal  face.  Hence  this  machine  could  not 
be  drawn  continuously  along  a  £ace ;  a  sumping 
cut  had  to  be  made,  then  the  machine  was  withdrawn, 
fitted  sideways,  and  another  sumping  cut  made.  The 
rotating  bar  was  carried  on  the  end  of  a  sliding  frame, 
which  was  driven  forwards  from  the  main  frame. 

As  to  the  important  question  of  cost.  Enghsh  ex- 
perience, as  recently  determined  by  the  Committee 
Of  the  North  of  England  Institute  of  Mining  and 
Mechanical  Engineers,  is  that  after  everything  has 
been  allowed  for,  there  is  a  net  saving  of  6d.  per  ton 
raised  in  fav^our  of  the  machines,  the  average  cost  of 
labour  per  ton  of  machine-cut  coal  being  2s.  3id, 
Tins  is  not  the  only  point  however.  The  average 
increase  of  output  p>er  man  employed  has  amounted 
to  65  per  cent.  Another  advantage  of  machines  is 
that  they  produce  on  the  average  t2j^  per  cent,  more 
roimd  coal,  i.e.,  where  the  percentage  of  lump  coal 
got  by  hand  is  60  per  cent,,  in  the  case  of  maclune'Cut 
coal  it  is  75^  per  cent. 


The  cost  of  a  complete  plant  for  say  ten  disc  machines 
averages  £1,000  per  machine,  whether  electricity  or 
compressed  air  be  used,  though  the  latter  is  shghtly 
the  cheaper.  The  individual  electric  machines,  how- 
ever, cost  about  £400  each  ;  while  tlie  pneumatic 
machines  cost  about  £250  each. 


THE  DESIGN  OF  A  DRY  DOCK, 

AT  a  well  attended  meeting  of  the  Jutiiur  Institution 
of  Engineers,  held  at  the  Westminster  Palace? 
Hotel,  a  paper  on  "  The  Design  of  a  Dry  Dock  " 
was  read  by  Mr.  A.  W.  Young,  of  the  Admiralty 
Works  Department  (member).  The  Chairman.  Mr.  s. 
Cutler.  Junr..  ItLI.Mech.E.,  presided. 

The  author  dealt  with  the  subject  chiefly  from 
the  designer's  point  of  view,  and  further  restricted  his 
observations  to  questions  atlecting  the  stabiUty  of 
the  structure  more  than  to  elements  relating  to  the 
outline  either  in  plan  or  protile.  The  type  of  dock 
considered  was  of  the  class  usually  constructed  by 
the  .\dmiralty  for  the  docking  of  His  Majesty's  ships, 
although  the' diagrams  shown  did  not  represent  any 
particular  dock. 

It  -tt^as  pointed  out  how  serious  the  questions  of 
length,  width  of  entrance,  and  depth  over  sill  for 
dry  docks  had  become,  and  to  illustrate  the  rapid  growth 
ol  ships  in  beam  and  draught  during  the  last  sixty 
years,  a  diagram  was  exhibited  giving  the  profiles  of 
ships  of  SLKty  years  ago  and  the  development  of  their 
hnes  up  to  the  present  time.  Allowance  for  future 
extensions  of  beam  and  draught  in  ships  was  touched 
upon,  the  author  stating  that  this  was  quite  a  matter 
for  the  naval  architect  to  decide.  No  matter  how 
long  or  how  broad  the  docks  were  made,  it  really 
seemed  that  directly  they  were  completed,  ships  were 
designed  that  filled  them,  and  so  gave  cause  for  refltJC- 
tion  as  to  whether  sufficient  margin  had  been  allowed, 
although  seeming  ample  at  the  time  the  lines  for  the 
docks  had  been  decided  on. 

After  these  general  remarks,  the  question  of  the  profile 
was  touched  upon  under  (a)  convenience  in  docking 
ships ;  (b)  space  for  facilities  in  carrying  out  repairs  j 
(c)  restriction  of  cubic  contents  as  far  as  possible.        « 

Under  section  (a)  the  spacing  of  the  altars  and  ita 
bearing  on  the  shoring  of  the  ships  was  dealt  with  ;  under 
(6)  the  value  of  the  head-room  beneath  the  ship, 
owing  to  the  very  flat  botttim  of  the  present-day 
ships,  wliich  head-room  affected  the  level  of  the  floor 
of  the  dock  in  its  relation  to  the  level  of  the  entrance 
sill ;  and  under  (c)  the  amount  of  pumping  to  be 
done  in  emptying  the  dock. 

In  dealing  nith  the  question  of  stabLUty,  the  author 
urged  the  advisabihty  of  making  borings  to  first 
ascertain  the  general  he  of  the  various  strata,  ftud 
also  of  sinking  trial  pits  at  intervals  for  more  detailed 
particulars.  Much  inconvenience  would  be  avoided 
by  having  rehable  information  as  to  standing  water 
level,  and  a  knowledge  of  the  nature  and  properties 
ol  the  ground  in  which  works  of  magnitude  were 
constructed.  The  stresses  in  the  walls  and  floor 
were  fully  treated,  and  their  amounts  at  various 
points  given.  Referring  to  the  results  and  conclusions 
arrived  at,  he  suggested  that  instead  of  a  beam,  the 
dock  floor  more  nearly  approached  the  form  of  an  arch, 
but  he  would  prefer  to  describe  it  as  neither  the  one 
nor  the  other,  but  rather  as  *'  one  side  of  a  concrete 
structure  subject  to  pressures  in  vertical  and  hori- 
zontal directions  simultaneously."  To  arrive  at  the 
section  best  suited  to  resist  the  stresses  inducea  must 
be  by  trial  and  error.     If,  however,  the  engineer  did 


Page's   Magaxioe* 


oot  wish  to  have  such  thick  Hoors,  the  system  of  ptittitig 
pipes   itirot^b   lb**    ►^.^-'^    *<>    ,..^uy>*^    *\.^    k,  .i,^..^r-,^j^ 

easufe  ooald  be  ns 

Eflie  not  of  sQcb  a  >.  ^  r  f-<l 

liy  the  water  paisiimii^  through,  but  an  objection  to 
tJiii  was  the  pumping  rendered  necessary  dunng  the 
time  the  dock^  were  in  oise,  which,  if  extensive,  ^-ould 
be  3L  heavy  smntial  charge ;  it  therefore  was  a  qnestioii 
as  to  whether  the  first  cost  for  a  thicker  floor  would 
not  Ite  tnore  economical  than  paying  lor  the  increased 
puroptniK. 

The  steps  and  timber-slides,  the  drainage-ctilverls, 
the  pumps,  the  capstans,  and  bollards,  etc.,  were 
referred  to,  and  al^o  the  methodii  adopted  in  con- 
struction and  the  materials  employed. 

In  couiiidenn^  the  dock  entran<%,  the  parallel- 
sided  caisson  by  means  of  whicli  it  was  closed  was 
full'  '  ed    and    illnstrated    by    diagrams.     The 

dibt  'A  the  loads  on  the  caisson  groove  £rom 

tile  ivL^-i,  i^id  the  proceiis  for  finding  the  centre  of 
gravity  and  centre  oi  bno^^ancy  were  entered  into. 
and  remarks  made  as  to  the  relation  those  centres 
bore  to  each  other.  The  working  of  the  caisson  in 
opening  and  closing  the  dock  was  also  considered. 

The  author  stated  in  conclusion  that  a  dock  designed 
as  descri  bed  would  cost : — 

For  the  dock /225,ooo 

UTiich  is  equivalent  to  25 s,  per  yard 

cube,    measurc^d   extemaily,   or   39s. 

per  yard  cube  of  internal  capacity. 

or  again  ^321  los,  per  ft,  cube  of  dock 
Pump   welK    cuh'erts^    and    penstock 

shafts  . .  . .  . .  . .  . .  25.000 

Engine  and  boiler  house  ..  18,000 

Penstocks  .  •  . ,  . .  , ,  6,000 

Caisson  at  £2  48«  6d.  per  ft.  super  of 

entrance  . .  .  *  . .  8,000 


i2«2,000 

The  paper  was  illustrated  by  a  large  number  of 
excellent  diagrams,  and  in  the  discussion  which  ensued 
Messrs.  Adam  Hunter,  F.  W.  Hodgkinson,  A-  R. 
Cibbs,  R.  G.  Keevil.  L.  H,  Rugg,  J.  W.  Nisbet.  C  W, 
PettU,  A.  W.  Metcalfe.  G.  H.  Hughes  and  G.  W. 
Brake  look  part. 

A  vote  of  thanks  having  been  accorded  the  author. 
the  meeting  closed  with  the  announcement  of  the 
%isit  on  May  12th  to  the  Great  Northern,  Piccadilly 
and  Brompion  Railway  Works. 


THE   WORLD'S    IRON    AND    STEEL 
INDUSTRIES. 

BEFORE  the  Society  of  Arts  Mr.  William 
Pollard  Digby,A.MJ.Mecli.E.,A.M.LE.E., 
recently  read  an  imj>ortant  paper,  entitled 
**  Some  Statistics  of  the  World  s  Iron  and 
Steel  Industries."  Tlie  writer  presented  his 
investigations  from  : — 

(t)  The  iron  loundei's  standp>oint  in  England  and 
Germany  in  regard  to  tlit*  respective  supphes  of  iron 
ore  in  the  two  countnr-s,  and  their  productions  of  pig 
iron  as  compared  with  the  United  States, 

(2)  The  statistical  htandpoint  sho^^-ing  the  extent 
Of  the  external  import  and  export  trade  of  the  United 


Kingdom  relative  I0  tliat  o£  tbe  external  md«e  ^^ 
other  countries ;    and 

(3)  The  margin  of  piro6t  of  the  iron  in4us tries 
reckoned  on  the  external  trade  aJone  of  tbe  leadini£ 
ixoo-prodocin^  countries 

A  detailed  history  01  imports  and  exports 
is  presented  for  thirty-five  y^js,  and  quin- 
quennial averages  and  percentages  are  given.  A 
balance  is  then  struck  between  imports  and 
exports,  a  surplus  of  the  latter  being  treated 
as  *'  profit  "  or  currency  margin  a\'aiiah]e 
for  the  purchase  of  other  commodities- 
Pointing  out  the  difticuldes  of  obtaining  a 
complete  survey  of  so  vast  an  undertaking 
as  the  British  iron  trade,  the  author  remarl© 
that  :— 

While  it  is  possible  to  define  the  value,  say,  of  steel 
rails,  respective U%  imported  and  exported  trtnn  tlic 
United  Kingdom,  "we  do  not  know  the  total  production 
or  the  value  of  steel  rails  used  in  any  year  tty  tlie 
different  railway  companies  and  tramw^ay  onder- 
takings  within  the  kingdom^  Again,  it  is  possible 
to  give  the  value  in  any  \^ar  of  the  I  at 

to  foreign  countries  and  to  our  own  tl 

is  not  difficult  to  enumerate  the  spMia^^i.  -Aniii^wUi^ 
of  locomotives  into  England  on  those  occasions  when 
lack  of  foresight  has  allowed  the  number  of  engines 
under  construction  to  fall  below  immediate  require- 
ments, so  that  occasional  purchases  from  ^Vmerica  have 
resulted.  We  can,  in  this  latter  case,  gjo  a  step  further 
and  give  the  number  of  locomotives  included  in  tbe 
rolling  stock  for  any  one  year.  But  we  cannot  givw 
the  amount  of  the  expenditure  in  any  year  on  new- 
locomotives  either  for  our  railways  or  for  the  rough 
Unes  laid  by  contractors  for  their  dock,  or  reservoir, 
or  railway,  cons  tructional  work. 

Similarly,  if  we  regard  shipping,  while  re  turns 
have  of  recent  years  been  pubUshed  giving  the  values 
of  our  sales  of  new  ships  built  for  foreign  countries, 
we  havr  no  return  of  the  value  of  the  yearly  additions 
to  our  mercantile  marine,  or  of  the  value  of  the  plates* 
rivets,  or  stem-frames  which,  forming  the  raw  material 
for  the  shipyard,  are  nevertheless  the  finished  product 
of  the  steel  merchant.  We  are  also  without  returns 
as  to  the  value  of  the  iron  and  steel  supphed  to  the 
ship's  engine  builders  wherein  **  the  purring  d\Tiaracis,'* 
tbe  towering  five- crank  reciprocating  engines,  the 
compact  turbines,  the  belauded  Scotch  and  bektiM 
Belleville  boilers,  find  their  raw  material. 

While  we  cannot,  with  any  certainty,  state  tbe 
extent  to  which  these  imports  have,  by  ensuring 
cheap  production,  assisted  (in  the  case  of  C :  tin) 

in  the  growth  of  our  steadily  expanding  •  le. 

we  can  prepare  balance-sheets  as  to  tiu  -taic  cd 
affairs  in  each  country  in  each  year.  To  the  crwbt 
side  alt  exports  are  reckoned  which  are  »=n,iir->rprf  ju 
the  export  returns  of  the  countries  undi  ra- 

tion,  while   to   the  debit   are   placed    thr  1  uxl 

imports.  An  excess  of  exports  is  reckoned  as  protil. 
That  is  to  say,  the  margin  by  which  the  exports  ot 
the  products  of  any  particular  industry  exceed*  the 
imports  in  that  industry  represents  the  proht  or 
balance  by  which  the  excess  margin  is  available  for 
exchange  against  imports  of  food  or  luxuries.  Similarly, 
an  excess  of  imports,  so  far  as  that  particular  branch 
of  industry  goes  which  necessitates  the  exports  of 
other  manufactures  or  food  stufis  is  treated  as  a  loss — 9 
loss  not  of  an  Australasian  Colonial  Premief's  **  golden 


■    Notable  British    Papers,                          1^        ^ 

^H      sovereigns  **  but  of  produce  or  service  rendered  ^vhich      would    he   possible    to    calctilate    the    relative    value 
^^^■Knothcr  department  ot  a  country's  commerce  or  industry       o£  the  profit  measured  in  food.   This  relatK^e  co^fTn.  itn  i 
^^^^Pnakes  good.                                                                                        of  food  profit  becomes  a  factor  of  the  greatest  vaiut, 
^^^"     The    British    diminution    of    profit    occasioned    by       for  by  it  alone  can  be  ascertained  the  relative  poi^iiiun 
^M      exhaustions  of  ore  and  increase  of  imports  deals  only       of  the  country  as  a  whole  \^ith  regard  to  the    manner 

H                                                                               TABLE   Tn.^PlG  Iron. 

^^^                  Pwduciion^  QmsumpUtm,  with  Balance  Imported  or  Bxportid.     Annual  At*erages.     Tons  OOO'j  trntiitidm 

^^M                                                                  BaUnce  excess  of  Prodttction  todicaUd  +,  escr»  CoDSumption  indicated  -. 

^^B                                             QuiaqufliiaiKl  periods. 

it73-77- 

i87B-Ss. 

>«»i-87. 

i^i-^- 

iS98-i9oa< 

^H*                 United  Kingdoio^ 

^H                     Production 

^B^^                CoDsumption 

6,416 

S.536 

+  883 

-428 

2,184 

2,445 
-261 

7.265 
6,007 

+  i.as8 

2,680 
2,656 
+  24 

3,529 
3,961 
-3^3 

7,665 

6,50» 
+  J,l6l 

3,622 

3.586 
+  36 

4.968 
St249 
-281 

7.668 

6,727 

+  94« 

4»620 
4*724 
•  J04 

8»r47 

7.834 
-h3>3 

7.913 

7.029 
+  984 

5.4 » 7 

5^905 
-  488 

8,261 

7.839 

-f  422 

8,720 

:j44 

+  976 

8.041 

8.287» 

14,176 

J  3.643* 

+  I22t 

^^^B           German)*— 

^^^^m               Consumption « ..,.,,. 

^^^V               Balance . 

^^^K          United  Sutes— 

^^^^B               Consumption 

^^^B               Balance  , 

^^^^■<                            ProportionaU  Values^  putting  the  consumption  of  each  country  in  1893^7  tff  e^ual  to  tOO«                                             ^| 

^^^Kt          United  Kingdom— 

^^^K              Production .                  

91 

79 

37 
41 

-  4 

28 
3« 

-  3 

i03 
+  jS 

46 
46 

•  • 

45 

50 
'  S 

109 

93 
+  16 

61 
61 

63 

67 

-  4 

109 

97 
+  13 

78 

80 

—  2 

104 

100 

+  4 

113 

100 

+  U 

9* 
too 
-  8 

105 
100 

1*4 

111 

+  13 

>36 
140*- 
-  It 

f82 

»74* 
+  ^t 

^^^H 

^^^H          Germany— 

^^^^^R                       CnncrimpfiAn 

^^^K              Balance 

^^^B           United  States— 

^^^^v              ConsufliptioD , 

^^^^F           Pfpporticnate  Values  fjr  Germany  and  the  Unittd  Statet,  putting  the  consumpti^^n  0/  the  United  Ximgd0m                          H 
^^^^H                                                                                 1893-97  oi  e^uwahnt  to  100*                                                                                                 ^^ 

^^^^B           Germany — 

28 

33 

*  S 

3» 

35 
"  4 

38 

50 

56 
-  6 

ri 

75 

-  5 

67 
»  I 

]|6 

111 

+  5 

77 
82 

-  5 

117 

111 

+  6 

1 

202                    H 
194*                   ■ 

1 

^^^^K.                     rnn«iimpHnn 

^^^^H                      Tlaliinnc* 

^^^H            United  States— 

^^^^V              Comrnmptioo. •«,..,« . 

^^^H.' 

^^^^^^^^                                   *  Four  ye«ri  on^.                                                 t   flalaoce  rockaned  00  fiiu  fouf  years  only. 

^B      with  an  apparent  currency  loss  so  far  as  the  entire      in  which  its  surplus  manufactures  help   to   feed   ita 
^H      country   is   concerned.     In    the   case    of    the    United      populatioa, 

^B       Kingdom  it  is  possible  to  compute  the  extent  to  which           The     wnter     ascertains     this     relative     co-efiici«it 
^B       the  fall  in  profit,  as  measured  in  currency,  has  been      of    for^          \'    for    any    quinquennium    by    divi^ 
^B       neutralised  by  the  fall  in  prices,                                              the  j  r                  te  profit  value  r«f  any  quinquen 
^B          Assuming  that  the  profit  margins  already  computed      by  tiu  .»>... .^^  value  of  Mr,  Sauerbeck's  index  v^mu^-. 
^B      had   to   each  case   been   exchanged   against    food,    it      for  food  for  that  quinquennium. 
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This  giv^  the  ioUowing  table  : 


Untted  Kivgdom^ 

/ 

%,>                         n 

Average 
of  tbr 

of  food  profit** 

QHinqurDnUI 

Sauerbeck 
food  indoi 

nlio  of  food 

oqiut  to  rocn. 

prk* 

odtaloable. 

H 

d 

b 

xmn^jt 

117 

99 

1 1  77 

i^n-77 

114 

102 

1117 

|S;K-^8a 

9J 

92 

0  990 

]MK^,-g7 

MO 

73 

I  -507 

»,HHH-92 

laS 

74 

1-680 

rHi/^^-97 

lOO 

6f» 

501 

lH<v7-1902 

107 

67 

1    5q6 

Thc«e  figures  show  that»  taking  the  nation  as  a 
whok«  the  maxiinum  of  proht,  when  allowance  is 
made  for  food  value,  was  not  in  the  early  seventies, 
the  era  which  luis  been  so  often  cited  as  that  of  the 
lenHh  of  Ff'Mi  'J'railo  prtwm^rity,  but  between  1888 
and  lag-r,  Abovi*  all  Hhould  it  be  remembered  that 
the  quMuiuenniuni  jti:*t  cntbil  shows,  with  one  excep- 
tion, the  hiKhcHi  coclhcient  ol  UkM  profit.  Of  course, 
the  triticium  may  Im;  adviuiced  that  while  this  co- 
efhdcnt  o!  food  prolit  hai*  Advanced,  the  population 
of  the  country  hai  advanced  at  an  uvcn  greater  rate. 


But,  so  far  as  comparisons  of  widely  separated 
periods  are  concerned,  mere  currency  profits,  expressed 
in  monetary  tokens  of  tiscchange,  are  not  compaiisocis 
which  truly  represent  the  state  of  afiairs.  Instead* 
we  have  to  fall  liack  on  the  factor,  which  the 
author  calls  the  **  co-efficient  of  food  jwtjfil/'  ajttd 
which  he  has  calculated  for  the  United  Kingdoin  as 
a  whole.  ^  tmt 

Expressed,  therefore,  per  head  of  populaticm  we 
fiave  the  following  table  : — 

United  Kingdom, 


Quinquetini^ 
period. 


1868-72 

»»73r77 
1878-82 
1883-87 
I888-9J 

18^3-97 
1898-1902 


Proportlotiate 

value  of  prclit 

per  head  of 

population  tn 

quinquennium 

(the  i8if3-<]p7 

prriod  bcJD^ 

reckoned  as 

equal  to  lOoli. 


Avermge 

Of  the 

Saiierocck 

food  index 

price. 


•*Ca»cl&elcsii 

of  food  pra^t  * 

per  Head  of 

popuIaUon. 

or  prnftt  V4)»« 

cxp4ca««d  in 
mtlo  ol  (ood 
obtaUoble. 
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This  table  and  the  table  showing  the  profit  for  the 
entire  country  are  plotted  together  in  diagram  5. 
The  currency  profits  per  head  of  population  and  for 
the  entire  country  are  expressed  in  percentages  of  the 
average  for  the  1S93-97  quinquenmum,  and  the  Sauer- 
beck index  price  for  food  is  also  expressed  in  the 
Average  percentage  for  each  quinquennium,  the  average 
in  the  eleven  years  ending?  1878  hein;/  taken  as  equal 
o  100.  The  national  and  individual  co-effidents  of 
food  profit  are  shown  on  a  somewhat  distorted  scale 
(zero  forming  the  base  line  on  the  percentage  scale, 
and  o  Soo  on  the  co-efficient  of  focnl  profit  scale)  in 
Vjrder  to  emphasise  the  fact  that  despite  falls  in  profit 
measured  in  currencVj  the  profit,  both  national  and 
individual-  measured  in  the  purt:hasing  power  of  that 
currency  profit  computed  in  food,  has  risen  in  a  marked 
degree,  as  compared  with  the  second  and  third  quin- 
quenniums,  but  has  fallen  as  comfmrea  with  the  fifth 
quinquennium,  the  period  in  which,  measured  either 
by  exports  or  gross  profit,  or  profit,  or  profit  per  head 
of  population,  or  co-efficient  of  food  profit,  the  state 
of  the  external  trade  of  tlie  United  Kiagdom  was  the 
most  flourishing. 

Had  it  not  been  for  the  writer's  earnest  desire  to 
discuss  the  facts  wholly  dispassionately,  the  tempta- 
tion to  ignore  these  imports,  inasmuch  as  they  are  the 
return  on  British  capital  invested  abroad,  would  have 
led  him  to  substitute  other  tables  than  those  presented 
concerning  the  various  possible  computations  of 
profit.  Had  it  not  been  for  a  desire  to  present  facts 
without  partiahty  or  bias,  the  wnter,  looking  from 
the  point  of  view  of  one  school,  would  have 
stopped  short  of  showing  how  largely  the  fall  in 
currency  profit  was  neutralised  by  the  fall  in 
food  prices,  or  looking  from  the  point  of  view  of 
the  other  school,  he^might  in  a  paean  that  all 
w^s  well  have  latterly  included  the  value  of  shipping 
built  for  foreign  owners,  a  factor  of  / 10,000,000 
sterling. 


Any  person  can  prate  of  exports  and  imports, 
but  who  can  speak  even  in  regard  to  iron,  of  the  em- 
plo>Tnent  gi\^en  to  thousands  of  artisans  making  looms 
for  Lancashire,  locomotives  and  rails  for  our  railways, 
dynamos  and  arc  lamps  for  our  street  Hghting,  steel 
girders  and  angle  iron  for  our  large  buildings  ? 

"Among  the  blind,  the  one-eyed  is  king.*'  What 
shall  we  say  of  John  Bull,  who  is  not  even  equipped 
with  half  liis  powers  of  vision  when  considering  his 
own  entire  commerce.  External  commerce  is  clearly 
displayed  in  export  and  import  returns.  Internal 
commerce  is  practically  shut  off  from  his  vision.  Its 
fruits,  so  far  as  percentage  of  pauperism,  of  savings- 
bank  returns,  are  concerned,  can  be  gauged  any  day. 
But  the  full  extent  of  the  effects  of  "  dumping " 
can  only  be  truly  known  when  manufacturers  will 
consent  to  a  dissection  of  the  statistics,  not  only  of  the 
trade  of  manufacturer  A  whose  finished  article  is 
threatened  by  foreign  competition,  but  also  by  a 
dissection  of  the  trade  of  manufacturer  B  whose 
raw  material  is  often  the  finished  product  of  mann- 
factorer  A. 

REPLY. 

A  discussion  followed  the  paper,  and  in  the  course 
of  liis  reply  the  author  remarked  that  so  long  as  our 
computations  were  based  solely  on  exports  and  imports, 
our  conclusions  being  only  the  product  of  two  dimen- 
sions would  naturally  be  superficial.  Until  we  had 
the  third,  the  total  value  of  our  commerce  and  the 
relation  of  our  export  and  import  trade  to  it  would 
remain  unknown,  and  would  be  the  occasion  of  dragging 
up  many  scores  of  bogies — bogies  perhaps  wiuch 
might  be  mere  clouds  on  the  horizon,  which  the  rising 
sun  of  a  cycle  of  prosperity  would  dispel.  Until  we 
had  complete  returns  he  feared  that  so  far  as  judging 
our  national  prosperity  was  concerned,  the  Board  of 
Trade  statistics  of  import  and  export  trades  alone 
would  only  lead  to  the  announcement  of  many  false 
hypotheses. 


COMING    EVENTS. 


June. 


2lld. — The  Institution  of  Mining  Engineers:  General 
Meeting,— Birmingham  University  Engineering  Society  : 
Annual  Meeting, 


of    Mining     Engineers  r     General 


3Pd,— Instilution 
Meeting  continued. 

4th.  *-  Birmingham  Association  of  Mechanical 
Engineers  :  Half-yearly  Mec'Jng  and  Soci*iL  —  In. 
titations  of  Mining  Engineers  :  General  Meeting 
concluded. 

6th.— Society  of  Engineers  meet  at  7.30  p.tn,— South 
Staffordshire  and  East  Worcestershire  Institute  of  Mining 
Engineers  meet  at  the  Birmingham  Univcrsit>\ 


9th. — Institution  of  Electrical  Engineers !  Annual 
Mteting.— Ipswich  Engineering  Society:  Visit  Messrs. 
Ranaomes  and  Rapier's,  Lld.^  Waterside  Works, 
Ipswich. 

11th.  —  Birmingham  Association  of  Mechanic.il 
Engineers  :  AnnuJil  Pic-nic. — North  of  England  Institute 
of  Mining  and  Mechanical  Engineers :  Meeting  at 
Nevvcastle-on»Tyne,  2  p.m. 

16th.— Institution  of  Mining  and  Metallurgy  meet  at 
8  Ptin, 

18th.— Ipswich  Engineering  Society  :  Visit  the  Electric 
Tramway  Station,  Lowestoft, 

29th*— Society  of  Arts  :  Annual  Meeting, 
30th.— Conversazione  at  the  Soaetv  of  Arts. 


AUTOnOBILE    NOTES- 

By   J.   W 


Prop^^ftd  Institute  of  Automobile  Engineers. 

\\  to  iomi  an  InMitute  of  Automolnle 

r*k*>  *»loqtjent1v  ♦^f  the   process  ol   tlie 

rs.     It  is  stated  that 

V  ho  have  been  cLrcu- 

'   lit  mvum  iM  111-.-  ^».iif.-uie,  and  that  a  meeting 

liy  be  held  to  g^ve  it  practical  shape, 

Tb«  Parade  of  Trade  Motor  Vehicles. 

Di   t*    Ai  tr  .ii'}^t\   iwo  vehicle.,  represented  in  the 
!'-i  held  by  the  Automobile  Club 

. Uinent,  London.     These  included 

^'juiii;  slcani  vtluvlcs,  twelve  petrol,  and  one  electric 

Tt'n    prizes    tdl    to   vehicles  made    by    the 

lyrrofi    Steam  AVagon  Company,  and  among  the 

l^rr*  ot  the  other  successful  vehicres,  the  Lancashire 

m  Motor  <  ^.^.  ■   ■--  and  the  Straker  Steam  Wagon 

ijiHHf   wi  I  jcnt.     The   prize    vehicles   also 

Biknl  a  W  L        '  1      I'jr  and  Trailer,  a  Foden  Tractor 

'[ taller,   a  i'lsher  Petrol  Electric  Van,  a    Milnes 

filur  *Hua  and  a  Milnes  Delivery  Van,  a  vehicle  by 

^tarktfon,  Ltd.,  and  a  White  Steam  Van. 

The  Calais-Dover  Motor-Boat  Race. 

I  lit  final  iirrangemi^nts  for  the  above  race  are  now 
to  hand.  The  race  will  be  held  on  Monday,  August 
Ml,  Iroiu  Calais  to  Dover,  a  distance  of  '22  knots, 
Btarting  at  10  o'clock  in  the  morning,  and  will  be  open 
to  tiuiits  of  all  nationalities,  of  any  size,  and  of  any 
ft^Tit^ni  of  motive  power.  The  race  will  be  held  under 
the  Rules  of  the  Automobile  Club  of  France,  and  at 
the  same  time  a  race  will  be  held  lor  the  Recope  Cup 
iCft  boats  using  ordinar\'  petroleum,  and  for  the  Quin- 
none&  de  Leon  Cup  for  boats  using  denaturised  alcohol. 
Under  the  regulations  of  the  French  Club  boats  below 
H  tnt;ires  must  can^-^  three  life-buo>^.  and  boats  over 
8  metres  must  carry  four,  every  person  taking  part 
in  a  race  mu.it  wear  a  life-belt,  every  boat  must  be 
unsinkalile  ;  every  boat  up  to  12  metrt^s  must  carrj^ 
an  anchor  weighmg  40  kilos.,  with  a  length  of  chain^ — 
40  metres  :  and  above  40  metres  the  anchor  must 
weigh  60  kilos,  with  60  metres  of  chain.  Side-lights, 
and  a  chart  and  compass  must  also  be  carried. 

The  Gordon-Bennett  Eliminating  Trials. 

Douglas,   Isle  of  Man,  presented  a  most  delightful 
vemie    for    the    Gordon-Bennett    British    Eliminating 
Tnals.     The  otticial  selection  of  the  competitors  who 
are  to  represent  Great  Britain  stands  as  follows:- — 
S.    F.   Edge    (Napier)— 80  h.p. 
S.  Girling  (Wolscley) — y2  h,p, 
C.  Jarrott  (Wolsele'y)^-a6  h,p. 
Reserve ;    1st,    Har^reaves   (Napier) :    2nd,    Stocks 
(Napier).     The  sensational  accident  to  Earp's  car  has 
cost  him  the  second  place  in  the  team.     The  decision 
of    the    Committee    in    his    case     has    caused     some 
discussion,  and  Mr.  S.  F,  Edge  has  addressed  a  letter 
of  protest  to  the  Secretary  of  the  Automobile  Club,  in 
which  he  says  1 — 

**  The  trials  were,  I  understood,  held  for  the  purpose  of 
^ding  out  the  three  l)est  drivers  and  cars  in  combina- 
tion to  represent  England  in  the  Gordon-Bennett  Race, 
and  the  linding  of  the  Committee  is  that  a  Napier  car. 
No.  9,  driven  by  myself,  is  the  best  combination,  and 


No,  6,  driven  bv  Mr.  Clifford  Earp,  second  best.  This 
I  case.  1  fail  utterly  to  see  how  any      '  at 

lifects  the  point  at  issue,  providin  ^p 

.luu  Ju^  "^ar  are  able  to  race  at  Horn  burg  on  ,  1*^..  ;  ^li, 
and  until  the  Committee  have  satined  themselves  thajl 
he  will  be  unable  to  do  this  my  contention  is  that 
they  are  entitled  to  be  second  in  the  British  team. 

'■Mr.  Earp's  car  will  be  on  the  road  again  in  perfect 
condition  in  a  few  days,  and  he  himsdf  ready  to 
drive  It. 

"There  is  no  doubt  that  your  Committee  are  ntrw 
aware  that  the  accident  to  him  and  his  car  is  com- 
paratively slight. 

''  1  trust  that  your  Committee  wiU  give  the  most 
serious  consideration  to  my  protest,  as  Great  Britain 
will  have  quite  liard  enough  battle  to  fight  wntboul 
its  second  best  competitor  being  eliminated  through 
what  appears  to  be  a  panic  decision,  which  was  come 
to  a  very  sliort  time  after  Mr.  Earp's  accident,  when 
the  moat  incorrect  reports  in  regard  to  his  accident 
were  current,  and  I  contend  that  if  it  is  the  inten- 
tion of  the  Races  Committee  that  the  proved  best 
British  car3  should  represent  Britain,  then  Mr.  Earp 
must  be  included,  as  he  is  entitled  to  by  Ids  perform- 
ance, as  the  Committee  themselves  admit.'* 

In  the  meantime  the  German  authorities  are  pushing 
forward  their  preparations  for  the  great  race,  and  hy 
the  wish  of  the  Kaiser,  the  people  of  Horn  burg  and 
its  neighbourhood  will  observe  June  17th  as  a  general 
holiday. 

ReliabiUty  Trial  for  Motoi>Boats. 

From  the  Technical  Secretary  of  the  Antomobile 
Qub  I  have  received  a  copy  of  the  Rules  whi^h  have 
been   formulated  by  the  Club  for  the  pv  i*- 

biUtv   trial  for  motor- boats  fitted  with  n  m- 

bustion  engines.  Tliis  being  the  first  trial  rn  in*,  tuad 
which  has  been  held,  it  is  hoped  that  important  result* 
may  be  obtained  which  will  lead  to  the  largely  increased 
adoption  of  this  form  of  engine  for  life- boats,  tugs,  and 
similar  contrivances.  The  trials  will  be  held  on 
Southampton  Water  and  will  extend  over  two  days, 
VIZ.  :  July  26th  and  -27th.  the  daily  nm  bring  t«i 
hours. 

There  will  be  five  classes  : — 

1.  Yachts*  dinghies  (clench  built)  not  exccoouiij 
1 5  ft.  over  all. 

2.  Yachts'  launches  (clench  or  carvel)  not  escceedtng 
20  ft.  over  all. 

5.  Yachts'  launches  (clench  or  carvel)  not  i^cerding 
25  ft.  over  all. 

4.  Yachts*  launches  (clench  or  carvel)  not  eaccMdlng^ 
30  ft*  over  all. 

5.  Launches  of  over  $0  ft.  in  length  over  all 
Gold  and  silver  medals  will  be  awarded  to  xhv  iirst 

and  second  boats  in  each  class,  provided  that  recom- 
mendations are  made  by  the  judges  to  th""  "  -♦  *hal 
the  boats  are  worthy  to  receive  tliem.     C>  'jf 

performance,  showing  speed,  distance  run.  -^  ■  i>i 
Slops,  and  consumption,  will  also  be  given  to  all  lJ«i«e 
boats  that  complete  the  two  days'  mn.  A  spociAl 
prize,  presented  by  Mr.  Campbell  Muir,  will  be  awarded 
to  the  boat  using  ordinar}^  petroleum,  kerosine  or 
burning  oil  which  scores  the  highest  number  of  nuurlcs. 
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*'TEIE  INDICATOR  HAKDBOOR.'* 

A  Practical  Manual  for  En^ncers,  By  Charles  N. 
Picki^'ortli.  Part  I.  The  Indicator :  Its  Con- 
struction and  Application*  Second  Edition. 
Emmott  and  Co.*.  Lid.  (London  and  Manchester). 
Whit  taker  ami  Co.  (London).  D,  Van  Nostrand 
Co.  (New  York).     3s.  net. 

Mr.  Pickworth's  excellent  handbook  on  the  modern 
indicator  has  already  reacherl  u  second  edition,  and 
tJit.^  aiitlior  has  now  taken  the  opportunity  ol  including 
iic^criptions  of  various  type's  of  external  spring  indi- 
cators, and  of  Mc5*irs.  KUiott  Brothers*  Differential 
Imlicator  Spring.  The  work  has  a  valuable  chapter 
OQ  the  use  and  care  of  the  indicator. 


**LA    NOUVELLE    USINE    D  INCINERATION    DSS 
IMMONDICES  DE  LA  VILLE  DE  BBUXELLES/ 

By  M,  J.  Leura. 
This  extract  from  the  annals  of  the  public  works  of 
Belgium  for  August,  1905,  has  been  reprinted.  The 
bmchure  contains  a  descri[ilion  of  the  new  '*  Horslall  " 
destructor  erected  at  Brussels,  together  with  some 
particulars  of  the  reasons  for  which  this  plant  was 
adopte<l  in  preference  in  any  other,  and  a  dejscrip- 
tion  of  the  auxiliary  equipment  which  has  tjeen  laid 
down  by  the  city  authorities.  As  a  record  of  one 
of  the  most  notable  destructor  plants  in  the  world, 
this  pamphlet  should  be  obtained  by  all  who  are 
interested  in  the  subject.  It  is  fully  illustrated  with 
diagrams. 

'•  TffE  PRINCIPLES  OF  MECHANISM 

Being  a  Short  Treatise  orj  the  Kinematics  and  Dynamics 
of  Machines.     By  Herbert  A.  (iarratt,  iCM.Ittst. 
C.E.     Edwin  Arnold.     3s.  6d.  net. 
A  useful  work   for  students  of  applied   ■ 
It  is  one  ot  Arnold's  Science  Series,  and 
two  parts,  as  under     Part  I. — Kinematics  01  i^iii.  innrc. 
the   scope   of   which   includes   ail    matters   connected 
with    ttie    conversion    and    transmission    of    motion, 
without  taking  into  consideration  the  masses    moved 
or  the  forces  exerted.     Part  IL — Dynamics  of  Machines. 
This  subject,  says  the  author  in  his  preliminary^  note, 
includes  all   matters   connected   %vith    the   conversion 
^nd    transmission   of   energy,    but    attention  is     here 
onlined  to  mechanical  motions,  including  some  of  the 
iimpler  aspects  of  hydrodynamics. 


•  THE  RAILWAY  YEAR-BOOK  FOR  1904. ' 

Compiled  ^hm   .,fir..,i  by  G.  A.  Sekon.     Pubhshed  ai 
the  t  •  "  litailway  Magazine  "  by  the  Rail- 

way  1  -  Company,  Ltd.     2S-  6*L  net. 

Jlancly  year-books  seem  inVariably  to  increase  until 
they  are  handy  no  longer,  but  this  does  not  hs  yet 
apply  to  the  "Railway  Year  Book  for  1904,"  though 
A  quanrily  of  information  has  been  added  to  this 
excellent  publication  on  the  subject  of  colonial  rail- 
ways, while  the  historical  sketches  of  the  various 
British  railways — a  leading  feature  of  the  "  Year 
Book  *' — have  been  brought  up  to  date.  Offtcial 
^ appointments  are  miiified  dowTi  to  March  ist,  and  a 
VftSl  quantity  of  useful  information  has  t>cen  brought 
together  rendering  the  **  Railway  Year  Buok  "  indis- 
pensable for  Ihe  reference  library. 


"FRICTION  AND  ITS  REDUCTION. ' 

By  G.  U.  Wheeler.     Whittaker  and  Co.       3s*  net. 

The    author    has    summarised    much  valuable    ex- 
perience  on    the   subject    of    friction    ajid    lubricants 
witliln  the  covers  ot  this  small  book,  and  he  has  thought 
well  to  include  prices  of  the  \'arions  oils,   balls,   and 
ball-beanngs.     The    followmg    summary   of    contents 
will  sufhciently  indicate  the  scope  of  the  work,  which 
is   a   reprint   of   articles  contributed    to   a    technicrd 
journal  subject   to  re-arrangement  and  the  ai] 
of    further  matter.     IntrrKluctory — Frictinn  —  I 
ments   of   Friction — Oils   and    Lnl  "  ; 

of  Oils  and  Testing  Same — Testi 
parative  \^alue  of  Lubricants — tUr....  ..^.,^1  •<] 

cants — Ball  Bearings — Ball  Bearingn.  Actual  Ti 
^Forced  Lubrication.     The  w*ork  has  ^12  illustr^:,   _.  , 
and  forms  one  of  Whittaker's  Library  of  Arts,  Sciences, 
and    Industries. 


-.  By  WUUam  Ledyard  Cathcart. 
nd  C<>.  (New  York).  E.  and  F.  N. 
js.  6d.  net. 


*«  MACHINE  DESIGN. 

Part  L     r 
D.  V 

SpOn,    i.m. 

Practical  from  beginning  to  end  and  replete  with 
diagranis  and  tables,  this  work  p-  -  •-  -  ,  ...,^..,  t 
form  for  the  use  of  the  student  an 

data    of    the    American    shops,     i.    ^__...^,        .... 

Slirinkage  and  Pressure  Joints,  the  author  de^ls  suc- 
cessively with  General  Formnlac  ;  Proportions  of  the 
Joint  ;  Metals ;  Forcing  Pressures  j  Shrinkage  rem- 
peratures  ;  Sluinkage  versus  Pressure  fits  ;  Statifm?ir^» 
engines,  data  from  practice  ;  Marine  engines,  dat.i 
practice  ;  Railway  work,  data  from  practice  ;  Shn 
m  Gun  Constmclion.  The  four  subsequent  cluiLrib 
are  concerned  with  Screw  Fastenings,  Riveted  Joints, 
Theory  and  Formut**  Tests  and  Data  frpni  Practice, 
Keyed  Joints,  and  Pin  Joints. 


STEAM-BOILERS      THEIR  THEORY  AND 
DESIGN/ ^ 

By  H.  de  B.  Pardons,  B.S.,  M.E.  Longmans,  Green, 
and  Co.  loa,  6d.  net. 
Based  uj>on  a  series  of  lectures  delivered  in  New 
York,  this  w-ork  presents  a  useful  survey  of  modem 
boilers  with  numerous  examples  and  illustrations  of 
tlie  best 'known  types.  The  woi;Jt  is  arranged  as 
follows  Physical  Properties— Combustion — Fu  ' 
Furnace     Temperature     and     Efficiencv     of 

—  B*iders   and    Steam    Generators  —  Chinin'^ 

—  Materials  —  Boiler     Details  ^ —  Boiler      J 
M^.hamcal    Stokers-^ Artificial    Draft — Incr.  : 

ision.  General  Wear  and  Tear,  Explosions — 
V  ■  imney  Design— Smoke  Prevention — Testing,  Boiler 
Coverings,  Care  of  Boilers^ — Superheated  Steam.  Some 
very*  important  hints  are  included  on  the  care  ol 
boilers,  and.  as  vnVi  be  seen  from  the  above  synopsis, 
the  author  covers  a  wide  range. 


''MODEL  ENGINE  CONSTRUCTION." 
With  practical  instructions  to  arlilicets  an^'  .«.*.... 
By  John  Alexander.  A.LE.E..  contajn 
ous  illustrations   and    tw*enly-one   worl^^-^     .. 
mgs  from  original  drawings  by  the  author,  and  tk- 
drawu  by  C.  E.  Jones.     S^ond  Edition,  revised. 
Whittaker  and  Co.     fe.  net. 
The  junior  engineer  making  his  first  model  will  find 
here  a  stow  of  Information,     He  is  first  told  how' to 
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select  Im  took,  aod  is  tbeo  ibovro  how  to  wotlt  i^  tlie 
•eparate  eDgine  parts  frvm  their  casun^gs.  Fcrther 
Qgrefii  tn  company  with  Mr.  Alexander  wtM  enable 
ID  to  fit  his  borizonta]  eogine  tofether.  and  test  it 
tmder  steam.  From  this  point  olA-iew  he  ts  in  a  position 
to  ignre  attention  to  other  types  of  engm<£  and  a  model 
nulwaj'  will  probably  be  undertaken  ii  he  is  prepared 
to  fteti  the  matter  through.  The  plans  are  numerous 
ajid  excellent,  and  we  suggest  that  few  volumes  coald 
pro^e  more  acceptable  to  the  young  mechanical  en- 

^*A  TEXT-BOOK  OP  ORB  AMD  STOITE-MnflKG.^ 

By  Sir  Clt-ment  Le  Ke\'e  Fceter,  B.A..  D.Sc.  F.RS.. 

A.R.S  M.     Fifth  edition.     With  frontispiece  Mid 

over  70:*  illustrations.     Charles  Griflin  and  Co., 

Ltd.     34». 

The    fifth     edipon     of     this    valuable    work    has 

764    pages,    into   which    more  than   7O0   iHnstrations 

ha%'e  been  introduced.      It  is  imprfistble  to  tarn  over 

the  pagts  of  such  works  as   tbeiie  without  realising 

the  enormous  comparative  advantages  of  the  modern 

student.     The  stream  of  pubhcations  on  mining  is. 

as  the  author  remarked,  so  great  that  few  can  keep  pace 

with   it.     This,    we   suggest,    has   its    advantages,    as 

well  as  its  disadvantages,  for  it  admits  of  a  far  wider 

selection,    and    with    standard   works    available    hke 

'*A  '^     -  ^^    ,k  of  Ore  and  ^-^   ■      "^  ning."  the  embryo 

roiv  ■  any  rate,  an  '  round- work  upon 

whK,.  .  ,  .  „x Id  up  his  select r,.  ,..^^uy. 


"PRACTICAL  COAL-MINING  •' 
Manual    for    Managers,    Under-Managers,    Colliery 

EnKioeers.  and  Others,     Charles  Grifiin  and  Co,, 

LltL  I2S.  6d.  net. 
This  work,  from  the  pen  of  a  practical  colliery 
manager,  has  now  reached  its  third  edition,  which  has 
been  carefully  re%'ised.  It  is  illustrated  by  520  figures, 
and  deals  in  a  practical  manner  with  numerous 
problems  arising  in  colher\'  work.  The  work  is  in- 
tendcfl  to  fill  the  gap  between  the  small  elementary 
tcjtt*book  and  the  large  and  comi>aratively  costly 
work  of  reference,  but  it  is  in  itself  a  valuable  work  o 
reference,  and  oflers  a  mine  of  information  to  the 
younji*  colliery  manager.  The  folloN^ing  is  a  s\Tiopsis  of 
contents :  The  Sources  and  Nature  of  Coal — The 
Search  for  Coal — ^S inking — Explosives  —  Mechanical 
Wedges,  Rock  Drills,  and  CoaJ-Cutting  Machines — 
Transmission  of  Power — Motlrs  of  Working — ^Timber- 
ing Roadways — Winding  Coal — Haulage — Pumping^- 
Ventilation — Safety  I^amps — Surface  Arrangements. 
Coal  Cleaning,  etc. — Surveying,  LeveUing,  and  Flans. 


•*  REFUSE  DISPOSAL  AND  POWER  PRODOCTI0N/' 
By  W^.  Francis  Goodrich.  With  98  illustrations, 
Archibald  Constable  and  Co.,  Ltd.  i6s.  net. 
The  author  is  essentially  an  authority  on  destructors, 
and  in  the  present  volume  he  tells  us  exactly  what 
pro^Tess  has  been  made  all  the  world  over  in  the  destruc- 
lion  ni  refuse  by  fire.  Wc  hoj:>e  that  in  these  days  few 
people  need  to  be  convinced  of  the  desirability  of 
destructors  from  a  sanitary  point  of  view,  but  the 
destructor  as  a  power  producer  is  another  matter, 
and,  doiibtlcss,  tltere  are  many  to\*Ti  councillors  and 
otTp  '  '  ■''  agerly  turn  to  Mr.  Goodrich's  book 
tor  11  this  subject  which  they  have  failed 

to    p,^-     —^ -.     Special   attention  has  been  given 

to   modem    deveJopments   in    power  production   and 


II  tflisatioR.  Kr  Goodrich  adtlresses  his  clostnf  r^marlts 
fo  ti»o6e  who  have  to  make  the  cboftce  of  a  de^  t 
HesuUmits  that  the  best  nodeni  destrtictors  ar 
satistactory,  that  ihey  may  be  nrcted  in  tl^.  n^i-. 
central  positions  wit  boot  lear  of  nnisaoce,  that  tl^cy 
fullii  their  nrimary  object  pcriecUy*  an^t  Ustly.  that  a 
veiy  useful  amonnt  of  power  cao'  be  prodoc^  The 
work  ts  freely  iiltistrate<l.  It  sfaoold  be  read  by  all 
who  take  an  interest  in  this  lughiy  importaat  v^uestion. 


A  TEXT-BOOK  OP  COAL-HINING/ 

ror   irje   t*se  of  Colliery   Mann^enJ  and  Others,      Bv 

Herl:>crt    W.   Hughes.     Fifth   c-Ution,    thoronehf', 

revisod,  enlarged,  and  in  part  re-written.     With 

four  Plates  and  690  Fignnss  in  the  Text.     Chails 

Grtfhn  and  Co.,  Ltd.     24s.  net. 

The  fifth  e<iition  of  Mr,  Hughes's  weU-known  work 

owes  its  increased  bulk  chiefly  to  the  timely  iAclttskw 

of  paragraphs  on  the  use  of  compound  and  electrical 

winding  engines,  and  the  application  nf  central  coa» 

densation  stations.     The  volume  has  now  no  less  than 

690   figures,    covering   every   phase   of   the   industry, 

not  to  mention  some  really  admirable  plates^  oae  of 

which    sho^A'S    the    Keumuhl    Colhery,    Genmay.    as 

recently    illustrated    in    Pa    - '      ^'    ' •         *-     r^i? 

Tenter  points  out.  the  min  .-'- 

will  have  to  deal  with  comi  .  : .  ...„.-._.  ,  :    li- 

lems  that  will  tax  his  restturces  to  the  utmost.  We 
question  whether  any  student  could  better  equip  him- 
self for  the  struggle  than  by^  a  systematic  study  of  the 
present  volume.  A  feature  of  the  work  which  greatlv 
enhances  its  utihty  is  to  be  found  in  the  careful  btbUo- 
graphies  which  at  the  end  of  each  chapter  refer  t be 
inquirer  to  additional  sources  of  infumuUioii  oe 
points  which  may  specially  interest  kim.  * 

"ELEMENTS  OF  ELECTRO^MAGNETIC  THEORY.' 
By  S.  J.  Bamett,  Ph.D.     The  Macmillan  Co.      las.  6(t 

net. 
In  this  treatise  the  author  tells  us  that  his  mln 
has  been  to  presient  in  systematic  and  definite  ibrv 
a  simple,  rigorous,  and  thoroughly  modem  introdtictioii 
to  the  fundamental  principles  of  electro- mag:netic 
theory,  together  with  some  of  the  simpler  of  their 
more  interesting  and  important  non^technical  applica- 
tions. The  work  makes  no  pretence  to  completeness. 
but  is  written  for  the  serious  student  of  physics. 
who  Thill  make  liberal  use  of  mure  detailed  treatises. 
of  handbooks^  and  of  journals,  as  occasion  detaaiuts. 
We  may  add  that  the  work  is  well  arranged,  and  wtO 
be  found  uf  considerable  help  to  the  siu'i**'^*  M»ny 
of  the  pages  in  the  copy  before  us  have  '  ed 

by  off -setting  tn   the   printing,   a   defect  vill, 

no  doabt,  be  removed  in  any  subsequent  etitijoa  of 
the  work-  The  following  is  a  synopsis  of  conte-nls  : 
General    Electrostatic    Theory — Ideal    Elt  ]*]h 

and     Condensers     with     Homogeneous  — 

Standard    Condensers,    Condenser    S)-stenj> 
meters^ — Electric  Fields  with  Two  or  More  Dv 

— Reversible  Thermal  Effect, Electro*slriction-=i- ^ 

Absorption,  Electrets — Comparison  of  Dielectric  Con- 
stants. Specific  Inductive  Capacity — The  Electric 
Conduction  Current,  Intrinsic  Electromotive  Force — 
Electrolytic  and  Metalhc  Conduction — Thennai  and 
Voltaic  Electromotive  Forces — Magnets.  Magneto* 
static  Fields — The  Magnetic^  Field  of  the  Conduction 
Current  —  Electro-magnetic  In'  '  -  f  -  a\tl 
Dimensions — Convection   and   L'  t>. 

the  Genera!  Electric  Current—  1  ..^  ...^  .  »  ,^^ut> 
nlagnetic  Energy,  Electric  Waves. 


OUR   DIARY. 


April. 

,  22nd*— The  railhead  on  the  Cape  to  Cairo  Railway  is 
now  within  three  miles  of  the  Victoria  Falls. 

23rd, — The  TiOTff  Johannesburg  correspondent  learns 
that  a  project  for  the  fcderatinn  of  ihe  South  African 
railways  is  t>eing  entertained. 

27th. — H.M.S.  Widgwtm^  a  twin-screw,  shallow-draught 
gunboat,  makes  a  trial  run  in  the  Thames. — A  House  of 
Commons  Committee  reiects  the  London^  Camtxirwell, 
and  Dulwich  Tramway  Bill. 

28th.— The  King  lays  the  foundation  stone  of  the 
Royal  College  of  Science  new  buildings,  Dublin. — Thf 
Marylebone  Borough  Council  decides  against  the  pro- 
posals of  the  Metropolitan  Electric  Supply  Company  and 
adheres  to  its  own  scheme  for  the  erection  of  a  local 
generating  station. — A  House  of  Commons  Committee 
approves  of  the  L.C.C.  Bill  for  providing  a  passenger 
steamer  service  on  the  Thames. — The  Cape  Colony 
Premier  states  that  nothing  has  been  done  respecting 
the  amalgamation  of  the  South  African  Railways  excep 
the  mooting  of  proposals  for  a  conference. 

29th. — Launch  of  the  steamship  CoHway  at  Newcastle- 
on-Tyne.  and  of  the  turbine  steamer  Londondtny  at 
Dumbarton. — Mr.  Cecil  Kdge  completes  a  2,000  miles 
run  in  a  motor-car. 

30th.— Opening  of  the  World's  Fair  at  St.  Louis. — 

Launch  of  the  first-class  cruiser  Devonshire  at  Chatham. 
— The  New  South  Wales  revenue  for  the  past  itn 
months  amounts  to  £9A^t^57* 

May, 

1st* — The  Great  Western  Railway  Company  inaugu- 
rate a  service  of  motor-coaches  between  Westboume 
Park  and  SouthalU 

2nd. — The  Society  of  Engineers  holds  its  Jubilee 
meeting. 

Srd,— Opening  ol  the  new  Greenland  Dock  at 
Rotherithe. — Mr.  Cosmo  Bonsor  opens  Ihe  Queens- 
borough  new  pier  which  has  cost  jf  uo.ooo. 

4th.— Opening  of  the  Bradford  Exhibition. — The 
South  Wales  Coal  Owners'  Association  serve  upon  the 
miners  a  demand  for  a  5  per  cent  reduction  off  their 


wages  ;  simultaneously  the  South  Wales  Miners'  Federa- 
tion demand  an  increase  of  3f  per  cent 

6th. — The  Iron  and  Steel  Institute  open  its  annn^il 
meeting. 

6th.— The  Canadian  Government  decide  to  purcha-M? 
the  Canada  Eastern  Railway  of  New  Brunswick  for 
^  160,000. 

9th.— 'The  Egyptian  Government  decides  to  entrust  to 
Sir  William  Arrol  and  Co.  the  construction  of  the  Nile 
bridges  at  Rodab  Island,  near  Cairo. 

nth.— The  Times  reports  that  Mr.  Flint,  of  New  York, 
has  bought  the  Chilian  cruisers  Esmtralda  and  Chaeabma 
for  the  sum  of  ;^' 1,030,000,— It  is  announced  tliat  the 
Great  Western  Railway  Company  have  completed 
arrangements  for  the  equipment  of  a  section  of  their 
main  line  with  electrically-controlled  signals. 

13th»— The  eliminating  trials  for  the  selection  of 
motor-cars  to  represent  England  in  the  Gordon-Bennett 
race  begins  in  the  Isle  of  Man. — The  convention  with 
China  relative  to  the  importation  of  Chinese  labour  into 
the  Transvaal  is  signed  at  the  Foreign  Oftice  by  repre- 
sentatives of  the  two  Governments. 

14th*-^lssue  of  a  Blue  Book  on  native  labour  in  the 
Transvaal.— At  a  meeting  of  the  Conciliation  Board  the 
South  Wales  Coal  Owners'  Association  and  the  Miners* 
Federation  agree  to  withdraw  their  respective  claims. 


16th.— The  German  Steel  Trust,  reduction 
exprprt  bounty  on  half-finished  steel  is  from 
us.  6d.  per  ton. 


in    the 
fSs.   to 


Idth. — Issue  of  a  Parliamentary  Paper  containing  the 
text  of  the  convention  between  the  British  and  Chinese 
Governments,  respecting  the  employment  of  Chinese 
labour  in  British  Colonies  and  Protectorates. 

20th.— Professor  E»  Rutherford  lectures  at  the  Royal 
Inatitulion  on  "The  Radiation  aud  Emanation  of 
Radium,'"— The  Labour  Importation  Ordinance  declared 
operative  in  Pretoria. — The  New  York  dock  strike 
threatens  to  assume  serious  proportions. — The  sleamsliip 
companies  announce  their  dcrminalion  not  to  grant  tlie 
demands  of  the  striker;.. 
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NEW  CATALOGUES  AND  TRADE  PUBLICATIONS. 


J.  H.  Satikey  and  Son,  Ltd.f  Caiinmg  Town,  E^  forward 
Section  S  oi  tJicir  calaloguc,  liiving  a  complete  list  of 
s;ifiitary  appliances.  Sections  can  also  be  obtained 
dealing  with  tirccUy  goods,  and  brick  cement,  etc. 

^  From  Raevels  Portland  Cement  Works>  Antwerp,  we 
tiave  received  a  summary  oi  rcsulls  printed  in  En^lish^ 
French,  and  German,  relating  to  te?ts  in  various 
Euft>pean  laboratories  bi  Racvcis'  Falcon  brand  of 
Portland  cement. 

Stuftevant  Engitieeftng  Company,  Ltd.,  send  us  Ko.  3 
of  ttieir  series*  oi  picture  posi tea rds  and  invite  us  to  make 
choke  of  catalogues  dealing  with  forge  fans— cupola 
fans — ventilating  fans— mechanical  draught  for  boilers 
—dust  exhausting,  chips  shavings  and  sawdust  removal 
drying — ^heating  and  ventilating — forges  and  forge 
.plants — exhaust  steam  pipe  heads— steam  traps— and 
Bdotor  controlling  apparatus.  1 

The  United  States  Metallic  Packing  CompaoTr, — The 
most     recent      tHXiklet     issued     by     this     firm     is 

.  .attractively  hound  in  red  and  gold,  and  (^e&ls 
with  the  claims  to  pre-eminence  of  the  United 
States  Metallic  Packing.  It  is  a  collection  of 
letters^  received  from  clients  o!  the  Company 
throughout  the  country-  detailing  their  experiences. 
In  some  cases  it  is  shown  that  these  packings  have 
l>een  in  service  for  over  12}  years  working  day 
^and  nighty  equal  to  2$  years'  ordinary  service.  The 
letters  from  users  of  tlie  packing  are  arranged 
tenrtoriaily,  so  that  anyone  can  look  up  the  opinions 
from  his  own  district. 

Ff«  Megain  and  Co»,  Lli— Mr.  Andrew  Brown,  sole 
agent  in  the  United  Kingdom  for  this  finn,  forwards 
their  illustrated  catalogue  of  perforated  iron,  steel, 
copper.  j?jnv,  and  brass,  in  sheets  and  plates  up  to  one 
inch  thick.  The  diagrams  and  tables  in  this  book  have 
been  produced  with  great  care  and  ensure  a  minimum 
of  trouble  to  the  user.  It  has  useful  tables  showing 
the  equivalents  of  the  English  and  German  zinc  gauges 
in  decimals  of  an  inch  and  also  in  mJIlimetres  with 
weights  per  square  fooL  Mr  Andrew  Brown,  writing 
from  Tio,  Cannon  Street,  E.C.,  advises  us  that  he  has 
also  been  appointed  London  and  Dibtrict  Agent  (or 
Messrs.  G.  B.  Smith  and  Cn,,  of  Craighall  Iron  Works, 
Glasgow. 

William  Ryder,  Lld«  forward  an  at  tract  ively-prin  ted 
catalogue,  the  first  page  of  wliich  runs,  ''  Established 
1832,  Wilham  Ryder,  Ltd.,  Original  Inventors, 
Patentees,  and  Makers  of  Ryder's  Forging  Machines, 
General  Tool  Makers,  Bee-Hive  Works,  Bolton, 
Lancashire.'*  We  are  reminded  that  the  machine 
has  been  used  for  every  Itind  of  swaging  work,  lor 
making  shells,  drawing  tubes,  mEiking  spikes, 
spindles  and  ilyers,  bayonets,  shids,  shaft  ends,  etc., 
and  is  largely  used  lor  repetition  work  by  engineers, 
millwrights,  machinists,  tool-makers,  bolt-makers, 
shipbuilders,  etc.  It  is  a  signiticant  fact  that  the 
firm  use  some  twenty-four  ot  these  forging  machines 
in  their  works,  while  over  i.ooo  have  been 
manufactured  for  use  m  the  Ltnited  Kingdom  and 
abroad. 

tr.  and  J.  Weir,  Ltd*,  'n  an  admirably  printed  and 
illustrated  booklet — Sectional  Catalogue  No.  4 — 
^how  their  latest  and  most  iraproved  designs  in 
Feed  and  Service  Pumps  lor  f>ower  plants.  The 
eat^ilogue  is  well  arranged.    Following  an  introduction 


and  some  remarks  on  fee«l  pumps  generally,  we 
corae  successively  to  the  question  of  y^^^  ^^*f  st/eajn 
consumption  of  pumps,  steam  feed  lectnc 

feed  pumps,  a  dozen  points  about  \\  :  •umps, 

and  the  Weir  steam  valve.  The  foliowing  sections 
are  devoted  to  Weir  feed  pump.  s<?ri€s  II L  :  tl>e 
Weir  tandem  compound  feed  pump  5  the  Weir 
twin    compound    feed     pump ;     the    Weir    service 

pump,  and   the  Weir  tandem  r   -  '    ^  at 

tank  pump.     The  booklet  has  c- 

tions     for     fitting     up,     and      t^..     ....      ^.  ...j  .-te 

information  as  to  sizes,  dimensions,  and  specifications. 

Shandy  Maion  iind  Co* — From  this  firm  we  have 
received  a  complete  set  of  sectionnl  cnTnlocues  t»*>«f»ii 
in  an  attractive  cover   antl  :  ':rc 

engines,   portable   hre   apj  y^ 

carriages  and  reels,  fire  bri^....^  ,.v-^i.  -]^ 

and    accoutrements,    tire    hydrants  u:. 

Besides  being  well  printed  and  illustr  1  uc 

-  deser\*es  special  mention  by  reason  ui  it^  excellent 
arrangement  for  ready  reference.  From  the  introduc- 
tory note  wc  gather  Ihat  the  experience  of  the  ftrni 
ejctends  over  a  period  of  130  year*,  the  business 
having  been  originally  established  by  Phillips  in  1774. 
These  catalogues  form  an  extensive  index  to  mo<1crn 
fire  appliances  and  are  supplemented  by  severjil  pam- 
phlets descriptive  of  the  hrm's  "  double  vertical  *' 
steam  fire  engine*  We  gather  that  over  250  of  these 
engines  have  been  placed  in  various  parts  of  the 
country* 

Mather  and  Piatt,  Ltd.,  mechanical,  electrical,  hydraui 
and  fire  engineers,  Sal  ford  Iron   Works,  Mt^''1'-^'    , 
issue  a  finely  printed  second  edition  of  t) 
Catalogue,  illustrating    the    design   and  t  »( 

the  various  steam  engines  w*liith  they  have 
standardised  and  adapted,  whether  for  coupling 
direct  to  electrical  generators  or  pumps,  or  for  use 
as  prime  movers  in  mills  and  power  plants  gene- 
rally. It  is  remarked  that  one  of  the  most 
important  points  in  the  selection  of  an  engine  is 
strength — combined,  of  course,  with  neatness  of 
design — giving  a  capacity  for  hard  and  continuous 
work  under  vridely  varying  conditions  of  load. 
and  in  tins  connection  the  firm  mention  that  th«?y 
have  built  engines  which  work  continuously  for 
periods  of  seven  months,  without  a  single  stop,  day 
or  night,  at  25  per  cent,  above  the  output  for 
which  they  were  designed. 

Booker  and  Sullivan.— Every  engineer  at  <'  — ••  ♦mo 
or  other  has  to  call  in  the  aid  of  the  pht  r, 

and    it    soon    becomes     evident     that     v.  ng 

photography  is  a  very  special  branch  of  the  busincsis. 
Messrs.  Booker  and  Sullivan  have  specialised  in  Ihits 
direction,  with  the  result  that  they  are  able  to 
combine  technical  skill  of  a  high  order  vrith  the  . 
regular  stock^in-tjade  of  the  photographer.  The 
firm  send  us  a  small  booklet  which  concisely  states 
all  that  an  engineer  can  reasonably  want  to  know^ 
and  incidentally  we  learn  what  the  firm  is  prepianHj 
to  do  in  the  way  of  photographing  small  objects 
sent  to  their  studios  clearing  backgrounds,  fur- 
nishing machine  printed  bromides  in  cases  where 
a  large  quantity  of  i:>rints  are  rei^mred  at  low 
rates,  making  enlargements  and  photo frrap hi ng 
works.     Several  engmxings  are  included,  i";  ■  ,\^ 

the  special  difficulties  encountered  in  phr;  ,5 

engineering  subjects,  and  showing  how  the,  ^^e  met 
by  Messrs.  Booker  and  Sullivan,  of  67  and  6<^ 
Chancery  Lane,  W.C. 


[no  ,/(fo.?'4V^-^-^ h^%nim^'Hht:.ltM..„. .904. 
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Cochran  ft  Co.  (Annan).  Ltd.,  Annan,  Scotland. 

B<^tt,  Ntstf ,  Rivets,  etc. 

Herbert  W.  Psriam.  Ltd..  Floodgate  Street  Works,  Birmingham. 
T.  D.  Robinson  &  Co.,  Ltd.,  Derby. 

Books* 

E.  ft  F.  N.  Spon,  125,  Strand,  London,  W.C. 

Brass  Engine  and  Boiler  Fittings* 

Hunt   ft  Mitton,  Crown  Brass  Works,  Oozells  Street  North.   Bir- 


Cables* 

St.  Helen's  Cable  Co.,  Ltd.,  Warrington,  Lancashire. 
Suddeulsche  Kabelwerke  A.-G.,  Mannheim,  Germany. 

Case-Hardening  Compounds. 

Hy.  Miller  &  Co..  Millgarth  Works,  Leeds. 

Chucks* 

Fairbanks  Co.,  78-80,  City  Road,  London ,  E.C 

Qutches  (Friction)* 

David  Bridge  &  Co..  Castleton  Ironworks.  Rochdale,  Lancashire. 
H.  J.  H.  King  &  Co.,  Nailsworth,  Gloucestershire. 

Condensing  Plant* 

Mirrlees- Watson  ft  Co.,  Ltd.,  Glasgow. 
Consulting  Engineers* 

G.  H.  Hughes,  A.M.LM.E.,  97.  Queen  Victoria  Street.  London.  E.C. 

Continental  Railway  Arrangements* 

South  Eastern  ft  Chatham  Railway  Co. 

Conveying  and  Elevating  Machinery* 

Adolf  Bleichert  &  Co.,  Leipzig-Gohlis,  Germany. 

Brown  Hoisting  Machinery  Co..  39,  Victoria  Street,  London,  S.W. 

Bullivant  &  Co.,  Ltd.,  72.  Mark  Lane,  London,  E.C. 

Praser  &  Chalmers,  Ltd..  3,  London  Wall  Buildings,  London,  E.C. 

Temperley  Transporter  Co.,  72,  Bishopsgate  Street  Within,  London, 

Cranes^  Travellers,  Winches,  etc* 

Joseph  Booth  &  Bros.  Ltd,  Kodley,  Leeds. 
Thomas  Broadbent  &  Sons,  Ltd..  Huddersfield. 
Niles-Bement  Pond  Co.,  23-25,  Victoria  Street,  London,  S.W. 

Cranks* 

Qarke's  Crank  ft  Forge  Co.,  Ltd.,  Lincoln,  England. 

Cutters  (Milling). 

E.  G.  Wrigley  &  Co.,  Ltd.,  Foundry  Lane  Works,  Soho,  Birmingham. 

Destructors* 

H»rsfiill    Destructor    Co.,    Ltd.,    Lord    Street    Works,    White haU 
Road,  Leeds. 

Dredges  and  Eaccavators* 

Lobiiitz  ft  Co.,  Ltd.,  Renfrew. 

Rose,  Downs  ft  Thompson,  Ltd.,  Old  Foundry,  Hull. 

Economisers. 

E.  Green  ft  Son,  Ltd..  Manchester. 

Electors  (Pneumatic)* 

Hughes  ft  Lancaster,  47,  Victoria  Street,  London,  S.W. 

Electrical  Apparatus* 

Allgomeine  Elektricitats  Gesellschaf t,  Berlin,  Germany. 

British  WesUnghouse  Electric  &  Manufacturing  Co.,  Ltd.,  Norfolk 

Street,  Strand.  London,  W.C. 
Crompton  &  Co.,  Ltd.,  Arc  Works,  Chelmsford. 
Greenwood  ft  Batley,  Ltd..  Albion  Works,  Leeds. 
The  India  Rubber,  Gutta  Percha,  and  Telegraph  Works  Co.,  Ltd., 

Silvertown,  London,  £. 
Mai  her  ft  Piatt,  Ltd.,  Salford  Iron  Works.  Manchester. 
Matthews  ft  Yates,  Ltd.,  Swinton,  Manchester. 
Nalder  Bros,  ft  Thompson,  34.  Queen  Street,  London,  E.C. 
Newton  Brothers,  Full  Street,  Derby. 
Phoenix  Dynamo  Manufacturing  Co.,  Bradford,  Yorks. 
Simplex  StccI  Conduit  Co.,  Ltd.,  20,  Bucklersbury,  London,  EC. 
Sturtevant    Engineering    Co.,    Ltd.,    147,   Queen    Victoria   Street, 

London,  E.C. 
Turner,  Athcrton  ft  Co.,  Ltd.,  Denton,  Manchester. 
B.  Weaver  ft  Co.,  22,  Rosoman  Street,  Clerkenwell.  London,  E.C 


i  Co.,  Brooklyn.  New  York.  U.SJL 


KngStifff  (Electric  Lighting)* 

J.  ft  H.  McLaren.  Midland  Engine  Works.  Leeds. 

Engines  (Locomotive)* 

fiiUdwin  LocorooUve  Works.  Philadelphia,  Pa.,  U.S.A. 
Hunslet  Engine  Co.,  Ltd..  Leeds,  England. 
HudsweU.  Clarke  ft  Co.,  Ltd.,  Leeds,  England. 
Engines  (Stationary). 
Allis-Chalmers  Co.,  533.  Salisbury  House,  Finsbury  Circus,  London 

E.C. 
Fraser  &  Chalmers,  Ltd.,  3,  London  Wall  Buildings,  London,  E^C 

RngStiff  (Xraction)* 

Jno.  Fowler  ft  Co.(Ueds),  Ltd,.  Steam  Plough  Works,  Leeds. 
Engravers* 

Jno.  Swain  ft  Son,  Ltd.,  58.  Farringdon  Street,  London,  E.C. 

Fansy  Blowers* 

Davidson   ft   Co.,  Ltd.,   **  Sirocco"    Engineering   Works,  Belfast, 

Ireland, 
James  Keith  &  Blackman  Co.,  Ltd.,  27,  Farringdon  Avenue,  London, 

E.C. 
Matthews  ft  Yates,  Ltd.,  Swinton,  Manchester. 
Fire  Bricks* 
J.  H.  Sankey  ft  Son,  Ltd.,  Essex  Wliarf,  Canning  Town,  London,  E. 
i£.  J.  ft  J.  Pearson,  Ltd.,  Stourbridge. 

Firewood  Machinery* 

M.  Glover  ft  Co.,  Patentees  and  Saw  Mill  Engineers,  Leeds. 

Fountain  Pens. 

Mabie,  Todd  ft  Bard,  93,  Cheapside,  London,  E.C. 
Forging  (Drop)  Plants* 

Brett's  Patent  Lifter  Co.,  Ltd.,  Coventry. 
Forgings  (Drop). 

J.  HTwiUiams  ft  C 
Furnaces* 

Deighton's  Patent  Flue  ft  Tube  Company,  Vulcan  Works.  Pepper 
Road,  Leeds. 

Leeds  Forge  Co.,  Ltd.,  Leeds. 

W.  F.  Mason,  Ltd.,  Engineers.  Manchester. 

Poetter  ft  Co.,  116,  Victoria  Street,  London,  S.W. 
Gas  Producers* 

W.  F.  Mason,  Ltd..  Engineers,  Manchester. 
Gears* 

William  Asqulth,  Ltd.,  Highroad  Well  Works,  Halifax. 
Buffoline  Noiseless  Gear  Co.,  Levenshulme,  Manchester. 
E.  Arnold  Pochin,  Croff  Street,  Pendleton,  Manchester. 

Gold  Dredging  Plant* 

Fraser  ft  Chalmers,  Ltd.,  3,  London  WaU  Buildings,  London,  E.C. 
Gauge  Glasses* 

J.  B.  Treasure  &  Co.,  Vauxhall  Road,  Liverpool. 

Hanmiers  (Steam)* 

Davis  A  Primrose.  Leith  Ironworks.  Edinburgh. 

Niles-Bement  Pond  Co.,  23-25,  Victoria  Street,  London,  S.W. 
Hoisting  Machinery* 

See  Conveying  Macliinery. 
Hori^ontad  Boring  Machines* 

William  AsqiUth,  Ltd.,  Highroad  Well  Works,  HaUfax. 

Niles-Bement  Pond  Co.,  23-25,  Victoria  Street,  London,  S.W. 

Indicators* 

Dobbie  Mclnnes,  Ltd.,  41  ft  42,  Clyde  Place,  Glasgow. 

Injectors* 

W.  H.  WiUcox  ft  Co.,  Ltd.,  23,  34,  ft  36.  Southwark  Street,  London. 

Iron  and  Steel* 

Askham  Bros,  ft  WUson,  Ltd.,  Sheffield. 

Brown,  Bayley's  Steel  Works,  Ltd.,  Sheffield. 

Consett  Iron  Co.,  Ltd.,  Consett,  Durh.<m,  and  Newcastle-on-Tyae. 

Farnley  Iron  Co.,  Ltd.,  Leeds  England. 

Fried.  Krupp,  Grusonwerk,  Magdeburg-Buckau,  Germany 

Hadfield's  Steel  Foundry  Co.,  Ltd.,  Sheffield. 

t  Frederick  Melling,  x4.  Park  Row,  Leeds,  England, 
arker  Foundry  Co,,  Derby. 
Walter  Scott,  Ltd..  Leeds  Steel  Works.  Leeds,  England. 
Woodhouse  ft  Rixson,  Sheffield. 
Jointing  Materials* 

Richard  Klinger  &  Co.,  66,  Fenchurch  Street,  London,  E.C 
Laundry  Machinery* 
W.    Summerscales   ft   Sons,    Ltd.,   Engineers,   Phceoix    Foimdrv 
Keighley,  England.  ^^ 

Lifts* 

Waygood  &  Co.,  Ltd.,  Falmouth  Road,  London.  S.E. 

Lubricants* 

Blumann  &  Stern,  Ltd.,  Plough  Bridge,  Deptford,  London.  S.E. 
The  ReUance  Lubricating  Oil  Co.,  19  ft  ao.  Water  Lane,  Great  Tower 
Street,  London,  E.C. 

Lubricators. 

Thomas  A.  Ashton,  Ltd.,  Norfolk  Street,  Sheffield. 


f  ■»■ 


Miscellaneous 


- 


^UE&BLllROKUrfft, 
CASTINGS  FOR 

ENGINEERS  &  TOOL  MAKERS 

TO   MACHINE  CLEAIM  &   BRIGHT 
ALL  OVER. 

PARKER  FOUNDRY  CO.  DERBY 

_Qil  AOMIRAkTY  Umw. 


RAILS 


FISHPLATES,  BOLTS. SPIKES,  QfUliR^i^r. 

J  •  -A.  J  j 

^*    POINTS  fKHD  CRoS8R(5^^^ 


^        LEEDS     * 


"E^SSP. « PATENT  FRICTION  CLUTCH  "^  ^"^^ 

» i>oii>o<.  e  COUPLING. 

Patentee*  and  Sole  Uaken : 

DAVID  BRIDGEftOO., 

Castleton  Iron  Works, 

ROCHDALE,  LANGS. 


&  BRIDGES 

WE     MAKE 

CLUTCHES, 

5HAFTINQ, 
QEARINQ  and 

HAULING 
INSTALLATIONS 
A    SPECIALTY, 

Sixty  Page  Work— Free. 

DON'T    MISS    THIS. 


London  Olfiee: 

35,  Qtseen  Victoria  Street^ 

E.C 


With  over  750  page  •,  37  Plates  and  453  Illustrations  (comprising  nearly  100  Micro-Sections  of  Steel),  Diagrams  of  Plant,  Machiner>',  &c.    Price  258.  act. 

THE    METALLURGY   OF   STEEL. 

By  F.  W.  HARBORD,  Assoc.  R.S.M.  F.I.C., 

Consulting  Metallurgist  and  Analytical  Chemist  to  the  Indian  Government. 

VTITH    A    SECTION    ON    THB    MECHANICAL    TREATMENT    OF    STEEL. 

By  J.  W.  HALL.  A.M..  Inst.  C.E. 

Abridgkd  Contents.— The  Plant,  Machinery,  Methods  and  Chemistry  of  the  Bessemer  and  of  the  Open  Hearlh  Processes  (Acid  and  Basic).— The 
Mechanical  Treatment  of  Steel  comprising  Mill  Practice.  Plant  and  &Iachinery.— 1  he  Influence  of  Metalloids.— Heat  Treatment.— Special  Steels.— 
Microstnictures.— Testing— Specifications.— Index.  _ 

THE   METALLURGY  OF  IRON.    By  Thomas  Turner,  ,  LECTURES'  ON  IRONFOUNDING.    By  Thomas  Turner, 

A.R.S.M.,    F.I.C.,    Professor  of    Metallurgy  at   the    University    of    I  A.R.M.S..  F.I.C     With  numerous  Illustrations,  Micro-photographs,  and 

Birmingham.    Second  Edition.    Revised.    Price  i6s.  '  a  folding  Plate.  [Ready  imtnediatelv. 

THE    MICROSCOPIC    ANALYSIS    OF    METALS.      A    Handbook    of    the 


Microstructure  of  Steel  and  its  constituents.     By  FLORIS  Osmond  and  J.  E.  Stead,  F.R.S. 
Micro-photographs  beautifully  reproduced.    7s.  6d.  net. 


With  an  Appendix.     Profusely  Illustrated  with 


Fifth  Edition,  thoroughly  Re vised.and  considirably  Enlarged.    Lartte  8vo,  with  numerous  Illustrations  and  Micro-Photograph  c  Plates  of  different 

varieties  of  Steel.    Price  i8s. 
An  Introduction  to  the  Study  of 

By  Sip  W.  Roberts-Austen,  K.C.B.,  D.C.L  ,  F.R.S.,  A.R.S.M..  late  Chemist  and  Assayer  of  the  Royal  Mint,  and  Professor  of  Metallurgy 

m  the  Koyal  College  of  Science. 
••  No  English  text-book  at  all  approaches  this  in  the  completknkss  with  which  the  most  modern  viev^-s  of  the    subject  are  dealt  with.    Professor 
Austen's  volume  will  be  ixvall  able,  not  only  to  the  student,  but  also  to  those  whose  knowledge  of  the  art  is  far  advanced.**- CArwiia/  Ntrws. 

THE  METALLURGY    OF    LEAD.     By  H.  F.  Collins,  ,  THE  METALLURGY  OF  SILVER.     By  H.  F.  Collins, 

Assoc.  R.S.M.,  M.Inst.M.M.     With  numerous  Illustrations.     Price  i6s.    I  Assoc.  R.S.M.,  M.Inst.M.M.    With  numerous  Illustrations.     Price  i6s. 

THE  METALLURGY  OF  QOLD.     By  T.  Kirke  Rose,  D.Sc.Lond.,  Assoc.  R.S.M., 

Chemist  and  As  ayer  at  the  Roval  Mint.    Fourth  Edition.  Revised,  Considerably  Enlarged,  and  in  parts  Ke-written.    With  Frontispiece  and 

numerous  irustrations.    Price  21s. 

General  Co.vtents.— The  Properties  of  Gold  and  its  Alloys. — Chemistry.— Mode  of  Occurrence  and  Distribution.— Placer  Mining.— Quartz  Crushing 

in  Stamp  Batterv.— Amalgamation.— Concentration.— Stamp  Battery  Praciice—Chlori nation.— Vat  Process.— Barrel  Process.— Practice  in  Particular 

Mills.— Cyanide  P.ocess.— Chemistry.— Pyritic  Smelting.— Refining  and  Parting  of  Gold  Bullion.— Assay  of  Gold  Ores.— The  Assay  of  Bullion— Economic 

Considerations,  etc.— Index. 

"A  comprehensive  practical  treatise  on  this  important  subject."— TA^  Tinus. 

London :  CHARLES   GRIFFIN    &   CO.,   Llmitod,   Exotor  Stroot,   Strand. 


Machine  Tools. 

Sm»*5*  ^**y  *  Co..  Waverley  Works,  Sheffield.  •  * 

WiUtom  Aaquith.  Ltd..  Highroad  Well  Works.  Halifax  EngUnd. 
Hy  Berry  &  Co.,  Ltd.,  Leeds. 
Bertram's.  Ltd.,  St.  Katherine's  Works.  Scicnncs.  Edlnburch. 

"Jg'  ^**"'?**^**^*"   *    ^•»  L^** '    '^"f'  near    Colognc-on-Rhlne 
Britannia  Engineering  Co.,  Ltd.,  Colchester,  England. 

uiiT"/^°*i  ^^S"?*  *****  ^°-  ^  «•  *  3.  Ludgale  Square.  Ludgatc 
niij,  London,  E.C. 

£***^-.S**^*^i"*  *  ^•'  ^^^  •  9-15.  Leonard  Street.  London.  E.C. 

iCunliife  &  Croom.  Ltd..  Broughton  Ironworks,  Manchester, 
ones  &  Laroson  Machine  Co.,  97,  Queen  Vicioria Street.  London,  E.C. 
ohn  Lang  &  Sons,  Johnstone,  near  Glasgow, 
-uke  ft  Spencer,  Ltd..  Broadheath.  Manchester. 
Tos.  C.  Nicholson  Tool  Co.,  City  Rd.  Tool  Wks..  Newcastle-on-Tyne. 
S"J^^*°^*^?°**  ^-  »3-aS.  Victoria  Street,  London.  S.W. 
Noble  &  Lund.  Ltd..  Felling-on-Tyne. 

kNOTthern  Engineering  Co.,  1900,  Ltd.,  Kng  Cross,  near  Halifax. 
i?V^!*.  *  ®°°'  ^°*^  Ironworks  Shipley,  Yorkshire. 
att  &  Whitney  Co.,  33.95,  Victoria  Street.  London,  S.  W. 
C  Redman  &  Sons.  Halifax. 
Rice  &  Co.  (Leeds),  Ltd.,  Leeds.  England. 
Wni.  Ryder,  Ltd.,  Bolton,  Lanes. 
G.F  Smith,  Ltd.,  South  Parade,  HaUfax. 
John  Stirk  &  Sons,  Halifax. 
Taylor  and   ChaUen,  Ltd.,  Derwent  Foundry,  ConsUtution    Hill. 

Birmingham. 
5\^\SSf*™  *  Co-  Lionel  Street,  Birmingham. 
T.\V  Ward,  Albion  Works.  Sheffield.      * 
West  Hydraulic  Engineering  Co.,  93,  College  Hill.  London.  E.C. 

Loa?"   E^™**  Manufacturmg  Co.,  149,  Queen  Victoria  Street, 
Charles  w'inn  A  Co..  St.  Thomas  Works,  Birmingham. 

Metals. 

MagnoUa  Anti-Friction  Metal  Co.,  Ltd.,  of  Great  Britain,  49.  Queen 

Victoria  Street.  London.  E.C. 
Phosphor  Bronze  Co.,  Ltd,.  Southwark,  London.  S.E. 

Mrtals  (Perforated). 

W.  Barns  &  Son.  Chalton  Street,  Euston  Road,  London,  N.W. 
MlfC08C0pCS« 

W.  Watson  &  Sons,  313,  High  Holborn.  Lbndon,  W.C. 
Mning  Machinery. 

Chester.  Edward,  &  Co..  Ltd. 

H^JHr  D  ?***»  S^'i-***-;  3.  London  Wall  Buildings.  London,  E.C. 
Hardv  Patent  Pick  Co..  Ltd..  Sheffield. 
Humljolt  Engineering  Co..  Kalk,  Nr.  Cologne.  Germany. 
Jtmwt  Scott  &  Mountain,  Ltd.,  Electrical  and  General  Engineers, 
Newcastle-on-Tyne.  England. 

Off ke  Appliances. 

•Business   Engineer,"  c/o  Pages  Magazine,  Clun  House.  Surrey 
Street  Strand,  London,  W.C.  ^ 

Ubrary  Bureau,  Ltd.,  10,  Bloomsbury  Street,  London.  W.C. 

l.2!idOT'*§C  ^ '  ^'*****  "°""'  '*''  ^"**°  Victoria   Street, 

Lyle  Co..  Ltd..  Harrison  Street.  Gray's  Inn  Road.  London,  W.C. 

D^Ifi^f  •  ^A'°'  J*»n"  Street,  City  Road,  London,  E.C 

SilK.  *n  5r^P.f*A"**-  '91-192  Meet  Street,  London,  E.C. 

Rockwell- Wabash  Ca.  Ltd..  69.  Milton  Street,  London,  E.C. 

Shannon,  Ltd..  Ropemaker  Street,  London,  E.C. 

me  Trading  and  Manufacturing  Co.,  Ltd.,  Temple  Bar  House.  Fleet 
^       Street,  London,  E.C. 

OilFlltefs. 

Vacuum  Oil  Co.,  Ltd..  Norfolk  Street,  London,  W.C 
Packing. 

Frictionless  Engine  Packing   Co.,   Ltd.,    Hendham  Vale   Works, 

Harpurhey,  Manchester. 
Lancaster  &  Tonge.  Ltd..  Pendleton,  Manchester. 
Tt  lA^^Sf  ^J*y  Rubber  Co.,  loi.  Leadenhall  Street.  London,  E.C. 
United   Kingdom  Self-AdJusUng    Anti-FricUon    Metallic    Packing 
»T  ■?yP^'^^^^'  '4.  Cook  Street.  Liverpool.  * 

United  States  Metallic  Packing  Co.,  Ltd!.  Bradford, 
J.  Bennett  von  der  Heyde.6.  Brown  Street,  Manchester. 

Paint  (MetalUc). 

MeiaUic  Paint  Co.,  Ltd.,  Cardiff. 
Paper. 

LepardA  Smiths.  Ltd..  29.  King  Street.  Covent  Garden.  London,  W.C. 
x'lioto  Copying  Frames. 

t  *?*H*!^  i  5P-  ®'  ^^^^^  Square,  Manchester. 

B.  J.  Hall  &  Co.,  39,  Victoria  Street,  London,  S.W. 
Photographers. 

c-Iliott  &  Fry,  55,  Baker  Street,  London,  W. 
Photographic  Apparatus. 

Marlon  &  Co.,  Ltd..  22.  23,  Soho  Square,  London,  W. 

W.  Watson  ft  Sons,  313.  High  Holborn,  London,  W.C. 
Pistons. 

Uncaster  ft  Tonge,  Ltd.,  Pendleton,  Manchestei. 
Porcelain. 

GuBtav  Richter,  Chariottenburg,  near  BerUn,  Germany. 
Presses  (Hydratilic). 

Nilos-Bcmenl  Pond  Co.,  23-«5,  Victoria  Street.  London,  S.W. 
Printing. 

Southwood,  Smith  ft  Co.,  Ltd..  Plough  Court,  Fetter  Lane.  London, 

Publishers. 
Association  de  U  Presse  Technique,  ao.  Rue  de  la  ChanceUerie. 
Brussels,  Belgium. 


Buyers'  Directory— (Con^/naed).       ^ 

Publishers  {continued}, 
Ureahana  Publishiiig  Co.,  34,  Southampton  Street,Strand4<oiidoa,W.C. 
Charles  Gnffin  ft  Co.,  Lid..  Exeter  Street,  htrand.  Lonoon,  W.C. 
New  Zealand  Mines  Record,  WcilinMlon,  New  Zealand. 
Shipping  World,  Ltd.,  Effingham   House.  Arundel  Street,  Strand. 

London   W.C. 
South  African  Mines,  Commerce,  and  Industries,  Johannesburg. 

Pulleys. 

John  jardine,  Deering  Street,  Nottingham. 
H.  J.  H.  King  &  Co.,  Nadsworih.  Glos. 

Pumps  and  Ptunping  Machinery. 

Blake  ft  Knowles  Steam  Pump  Wurics,  Ltd.,  179.  Queen  Victoria 

btreet,  London,  l!..C.  »    '^  >c 

Drum  Engineering  Co..  27,  Charles  Street.  Bradford, 
hratitf  ft  Chalmers,  Ltd.,  3,  London  Wall  Luildmgs,  London.  E.C. 
J.  P.  Hall  ft  Sons,  Ltd.,  Engineers,  Peterborough. 
Hathom,  Davey  ft  Co..  Ltd.,  Leeds.  England. 
Tangyes,  Ltd.,  Cornwall  Worka,  Birmingham. 

Radial  Drilling  Machines. 

WiUiam  Asquith,  Ltd.,  nigtiroad  Well  Works,  Halifax. 
NUes-Jiemeut  Pond  Co.,  23-25,  Victoria  Strtel,  Lonoon.  S.W. 

Rails. 

Wm.  Firth.  Ltd..  Leeds. 

Railway  Wagons. 

W.  K.  Kensbaw  ft  Co.,  Ltd.,  Phoenix  Works.  Stoke^n-Trcnt. 

Riveted  Work. 

p.  A.  Keep,  Juxon  ft  Co.,  Forward  Works,  Barn  Street.  Birmingham. 

Roof  Gladng. 

Meilowes  ft  Co.,  Sheffield. 

Roofs. 

D  Anderson  ft  Son,  Ltd.,  Lagan  Felt  Works  Belfast, 
i*":.  ''i?,?/*y  *  ^-  "**••  Motherwell.  N.B. 
Head  Wrightion  ft  Co.,  Ltd.,  rhornaby-on-Tees. 
Scientific  Instruments. 
Cambridge  bcieniilic  Instrument  Co.,  Ltd.,  Cambridge. 

Stampings. 

Thos.  Smiths  Stamping  Works,  Ltd.,  Coventry. 
Thomas  Smith  ft  Son  of  SalUey,  Ltd.,  Birmingham. 

Stamps  (Rubber). 
Rubber  stamp  Co.,  i  ft  2,  Holborn  Buildings,  Broad  Street  Comer, 
isirmingham. 

Stamps  (Mstal). 

Ldward  Fryor  ft  Son,  68.  West  Street.  Sheffield. 

Steam  Traps. 

briUsh  steam  SpocialUes,.Ltd..  Fleet  Street,  Leicester. 
Lancaster  ft  Tongc,  Ltd.,  Pendleton.  Manchester. 

Steel  Tools. 

Saml.  Buckley,  St.  Paul's  Square.  Birmingham. 

Pratt  ft  Whitney  Co.,  23-25,  Victoria  Street.  London.  S.W. 
Stenotypers. 

Stcnotyper  (1902),  Ltd..  25,  Southampton  Row,  Loudon,  W.C. 
Stokers. 

Ed.  ttennis  ft  Co..  Ltd.,  Bolton,  Lanes. 

Meldruin  Brothers.  Ltd.,  AUanUc  Works,  Manchester. 
Stone  Breakers. 

&•  Pegg  ft  Sou.  Alexander  Street,  Leicester. 

Superheaters. 

A-  Bolton  ft  Co..  40,  Deansgate,  Manchester. 
Time  Recorders. 

Howard  bios.,  10.  St.    George's  Crescent.    Liverpool,  and  looc, 

yueen  Victoria  Street.  London,  E.C. 
international  Time   Recording   Co.,   171,  Queen   Victoria  Street, 
London,  E.C. 

Tubes. 

Thomas  Piggott  ft  Co.,  Ltd.,  Spring  HiU.  Buroingham. 

Tubes,  Ltd.,  Birmingham.   *    "^     *        *  ^ 

Weldless  Steel  Tube  Co.,  Ltd..  Icknleld  Port  Road,  Blrmingliam. 
Turbines. 

G.  GUkes  ft  Co..  Ltd.,  Kendal. 

W.  Giinther  ft  Sons,  Central  Works  Oldham. 

S.  Howes,  64,  Mark  Lane.  London.  E.C. 
Typewriters. 

Ellioti-Fisher  Co.,  85,  Gracechurch  Street.  London,  E.C. 

Empire  Typewriter  Co.,  77.  Queen  Vicioria  Street,  London,  E.C. 

OUver  Typewriter  Co..  Ltd.,  75,  Queen  Victoria  Street.  London,  E.C 

Yost  Typewriter  Co.,  50,  Holborn  Viaduct,  London,  E.C. 

Valves. 

AUey  ft  MacLellan.  Ltd.,  Glasgow. 

Scotch  and  Irish  Oxygen  Co.,  Ltd.,  RMehlll  Works, Glasgow. 

Ventilating  Appliances. 

Matthews  ft  Yates,  Ltd.,  Swinton,  Manchester. 

Wagons—Steam. 

Thornycroft  Steam  Wagon  Co.,  Ltd.,  Homefield  Chiswlck,  London.  W. 
Water  Softeners. 

Lassen  ft  H  jort,  52,  Queen  Vicioria  Street.  London,  E.C. 
Weighing  Apparatus. 

W.  T.  Avery  ft  Co.,  Siho  Foundry.  Birmingham,  England. 

Samuel  Denison  ft  Son,  Hunslet  Moor,  near  Leeds. 

Wells  Light. 

A.  C.  WelU  ft  Co..  looA,  MidUnd  Road.  St.  Pancras,  London,  N.W. 
"Woodite.'' 

••  Woodite  "  Company,  Mitcham,  Sturey. 


j|Bl@MllKDlf    "      Typewriters        |?? 


By  Royal 
Appointment. 


The 


^LIGHT-RUNNING 


Docs  Beautiful   Work. 


ILLUSTRATED   BOOKLET   POST   fREE. 


THE  YOST  TYPEWRITER  CO.,  Ltd.,  50,   Holbom  Viaduct,   London,  EX. 


Save  £9  and  a  lot  of 
ivorry*  and  buy  an 


P jfyi  P I  D  P       TYPEWRITER- 
The  Machine  With  ALL  the   Writing  in  Sight. 


Price 

£13   2s.  6d. 

complete. 


NOT 

SURPASSED 

&y  ANY  liACHINE 

IRRESPECTIVE 

or  PRICE. 


Coatrmcton  to  H,M,  Oovnm^mU 


T^  Empire  Typewriter  Company,  L*5i» 

DtaO  ©race  :   77,  QUEEN  VIC3TORIA  STREET,  LONDON,  B.C. 

Branchoo  or  Af  enclos  :— 

BIRinNGHAll-43.  Temple  Street.        lIANCHBSTER-49,  Corporation  Street.  NOTTINGHAM-48,  Parliament  Street. 

BRISTOL-9,  John  Street.  LEEDS- 17.  East  Parade.  LEICESTER-34.  Charlei  Street. 

HANLET-Post  Office  Buildings.  BRADFORD-36,  Charles  Street.  DUBLIN- Wellington  Quay. 

LIVBRPOOL-7.  South  John  Street.     GLASOOW-87,  West  George  Street.  And  throughout  the  World. 


II 


]?!^@11UH»MI 


!■  I'r 


Machine  Tools 


>jb  > 


■^r 'T- 


BmMmi 


Machine  Tools 


10  In.  by  5  ft.  Toolmaker's  Bngrine  Lathe. 


Thread  Millingr  Machine,  6  in.  swingr,  80  in.  bet.  centres. 
6  in.  by  14  in.  FOUR  SIZES.  6  in  by  80  in. 

6  in.  by  48  in.  6  in.  by  132  in. 


TApo  Our  special  process 
'  •*■  ^"  taps  are  made  uniform, 
and  have  one-third  longrer  life 
than  any  other  made. 


2  in.  by  26  in.  New  Model  Turret  Lathe. 
8  in.  by  4iln.  FIVE  SIZES  2  in.  by  26  in. 

1  in.  by  10  in.         li  in.  by  18  in.        3  in.  by  36  in. 


14  in.  Lathe.     New  Model. 


SMALL  TOOL  DEPARTMENT. 

Taps.  Dies,  Reamers,  Ratchet  Drills.  Millings 
Cutters,  Punches.  Lathe  Tools,  Tapping*  Headi», 
etc.,  etc.,  always  in  stock. 


REAMERS. 


MILLING  CUHERS. 

All    sizes,    kinds    and     shapes 
standard  and  special. 


Our  eccentric  ground  reamers 
give  a  smooth  glass  surfoce, 

and  will  not  chatter  because  the  cutting*  edge 

is  supported. 


Send  for  New  Small  Tool  Catalogue. 


PRATT  &  WHITNEY  Co., 


HARTFORD,  CONN.,  U.S.A. 


AQENTS  : 

IIIU8.BCIICIIT.^0ND  Cs.,  tS-tS,  Viettrla  StrMt,  Lonioi,  8.W. 
MICK  ft  HICKMAN,  Ltd.,  2  ft  4,  WUHmImihI  ^oH,  LtniM,  LC. 

COPENHAGE.V.    DENMARK  :    V.  Lowenbr.    STOCKHOLM,  SWEDEN':    Aktibboi.aget.  V.  Lowfaer.     PARIS:  Fenwick  Freres  &  Co., 

21,  Rue  Martel,  Agents  for  Frauce,  Belgium,  and  Switzerland. 
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N'T    FORGET 


! 

Lathes,  Planers,  and  Shapers     | 


^@MlIE!li£ 


Machine  Tools 


AKF  out  ^MKIAUTIKS. 


Higk-Gr&de  Machinei  Only 
in  StocK  for 
li2iinedtate  Delivery* 


C.  Rodman  &  Sons, 


HALIFAX. 


LANG   FOR   LATHES. 


Patent  Varlabin  Spcnrl  lirlvi*    pfiictii  lii  il    ruinhi  'ii<ii»w    (iiHinK  ntid  Fflfiil  Motions    Patenl  Loosehoad. 

ASK   rem    YP.M.dw    ntiiiHiir.i.  tin   visit  our   works. 

JOHN      LANG      &      SONS,      Johnstone,    near  Glasgow. 


I . 


Machine  Tools 


n  n  yi 


IDON' 


T    FORGET 


Lathes,  Planers,  and  Shapers 


ARE   OUR   SPECIALITIES. 


High-Gradc  Machines  Only       Q_   ROClman    &    SOHSp 


in  Stock  for 
Immediate  Delivery. 


National  Telephone  :  30X. 

Telegrams:  "Redmans,  Ex«;inkkks  Halifax." 


HALIFAX. 


LANG   FOR  LATHES. 


Patent  Variable  Speed  Drive-Patent  Bed-Patent  Screw-  Cutting  and  Feed  Motions -Patent  Loosehead. 
ASK    FOR    YELLOW    BOOKLET.    OR    VISIT    OUR    WORKS. 

JOHN      LANG      &     SONS,      Johnstone,   near  Glasgow. 


II r- 


Bkmmt 


Miscellaneous 


T«i*rra«<:  "MiLUNa,  sHBPPiBLO."     for  tiK  Caiesc  and  Most  aivto-Datc 

NatiMid  TclcpboM  No. :  98s. 


PLATE   BENDING   MACHINE. 


HEAVY-  - 
MACHINE 
TOOLS  =  - 

Also  SpM;ial  LIfdnc  Jack  for  Klactric 
WRITE  .  .  .  Tramcars. 

GEORGE  ADDY  &  Co., 

WAVERLEY  WORKS.  SHEFFIBLD. 


Telegrams  :    "  BRITANNIA,    COLCHESTER." 


Telephone    No.:   47    NATIONAL. 


Makers  of  .  . 

HIGH-GRADE 

Engineers' 
Machine  Tools 

And   New  Patent  Safety 
Automatic  Oil  Engines. 


Contractors  to  .  . 

THE  ADMIRALTY* 

WAR  office;, 

INDIA    OFFICE. 

etc.,  etc. 


The  Britannia  Engineering  Co.,  Ltd., 

Head  Office  and  Work* ;    COLCHESTER.     ENQ. 

For  Gears,   Bevels^   Worm   Wheels,  Spirals, 
or  anything  in  the  £ear  line,  ^vrite  to 

"BUFFOLINE"  NOISELESS  GEAR  Co.. 

LEVENSHULME,  nr.  Manchester, 

WHO    ARE   THE    ENGLISH 

,  GEAR  SPECIALISTS.  \ 

J ,,  „  „  .  ^^^"^  li 


i6 


HmmS 


Luke  &  Spencer,  ua., 

BROADHEATH. 

MANCHESTER. 


T«lagraphio  Addrees : 

"Bmery,  Altrinoham." 

National  Tel«phoae: 

"Altrlnoham40.'* 


Manufacturers  of 


» 

^ 

GRINDING, 
and 

^r 

POLISHING 
MACHINES. 

EMERY.    .    . 

1 

WHEELS.    . 

^m 

Etc 

a 

iS 

0^ 

^ 

Send  for  our 
Enlarged 
Catalogue, 
free  on 
Application. 

Telephone  No.  :  1469. 

Telegrams  :  "  Tudok,  Birmkcgham.' 


Modern  .  .  . 
Machine  Tools. 


CAPSTAN  AND  TURRET  LATHES. 
DRILLING   MACHINES. 
MILLING   MACHINES. 
BORING   MACHINES. 


H.W.WARD  &  Co. 


ONLY  ADDKBSS- 


86,   Lionel   Street, 

BIRMINGHAM. 


Contraotora  to  BrlUsh  and  Foreign  Oovamn 
and  Principal  ■nglnaarlag  Firms. 


Machine  Tools 


CUNLIFFE  &  GROOM, 


LIMITBD, 


Broughton  Lane, 
MANCHESTER. 


ESTABLISHED  1864. 

T.Icfnmt:    "LATHE.    MANCHESTER." 


PATENT  PLAHINC  MAGHI|IE. 


DISC  GRINDER. 


Cunliffe  &  Groom,  Ltd.,  MANCHESTER. 


TT" 


Machine  Tools 


H  ■■II!  fl 


44 


GIANT  KEYSEATING 

MACHINES 

For  Cutting  Keyways  in  Pulleys,  Flywheels,  Gears,  &c. 


MADE   IN    SIX  SIZES.    CUTTING   SEATS    UP   TO   FIVE  INCHES  WIDE. 
WILL   ADMIT    ANY   DIAMETER  OF  WHEEL. 


Work  can  be  set  and  finished  by  unskilled  labour  in 
quick  time. 

Every  job  is  set  and  fastened  by  its  bore  only. 

Perfectly  true  Keyways  are  obtained,  whether  the  hub 
is  faced  true  or  left  rough  as  it  comes  from 
the  Foundry. 

Either  straight  or  taper  Key- 
seats  can  be  cut  as 
required. 

Support  being  absolutely  solid,  ^ 

Tool  cannot  spring. 

Tool  has  quick  return,  with 
automatic  relief. 


Prices  and  Full  Particulars  seat  oa  application  to   Sole  Agents:— 

C.  W.  BURTON  BRIFFITHS  &  CO., 

I,  2,  &  5,  Ludgate  Square,  London,  E.C., 

And    at    59,   Finnieston  Street,  GLASGOW. 

i8 


SEND   FOR   CATALOGUES 


HIGH-CLASS    NEW    MACHINE   TOOLS 

IN    STOCK    FOR    IMMEDIATE    DELIVERY. 


I'^^MMM^^^MMWM^^WMM^MNMM^^MMMMtf^M* 


; 


1.0  Hi.  IB.  liK  it 


Tcitcd   mjt4   Adopted   by 

GOVERNMENTS    a      CORPORATIONS, 
RAtLWAY  COS.     &      CONTRACTORS, 

Ifutidrcdl   of   Leadiaf. 

ENGINEERS  &      St1IPBUILI>ERS, 

COLLIERIES  &      TIMBER  MERCHANTS, 

tPe.^  &t.:,  throughout   fh«  trorld^ 

inCAl    Q"    ALONE  CAN  PROPERLY  FIT  VARYING 
IL^CM^O  .  *  OIAM&TER^   OF  SAWS.  .  . 


M.  GLOVER  &  CO.,  g=v  LEEDS. 


Parfnte<s, 


l«p«M^^MW#i 


r  Patent  Bevelling  Machines 
FOR    SHIPS'   FRAMES. 
._  STEAM    HAMMERS 

FOR    SMITHS'    SHOPS    AND    FORGES. 

Forge    CraneSt    Hand    and     Steam. 


DAVIS  &  PRIMROSE, 

XcLtb  Stonworkdf   EDINBURGH. 

Code  word  for  Ibit  Uachlne, "  EVKCLASS,"        Ai  and  ABC  Codes  UKd. 
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R  2 


1         p 


IBikmam 


Machine  Tools 

^  ^        _r. 


BERTRAMS    LIMITED 


London  Office:  ST.    EATHERME'S   VOKKS. 

21.  Gt.  St.  HELENA  EX:.  SCIEHES.  EDINBURGH. 


ImproT«d  Single^nded  Punching  and 
Shearing  Machines. 


Manufacturers  of  all  kinds  of 

MACHINE    TOOLS 

FOR    ENGINEERS,   SHIP    BUILDERS, 

BOILER   MAKERS,  &a   &a 


FORGING 
MACHINES. 

SAWING    MACHINES. 
COKE    BREAKERS. 


WILLIAM  RYDER,  Ltd. 

BOLTON. 


"THE   BOLTON  BLACKSMITH. 


Automatic 

NOTCNINC 

Pness 


PrcsscsDics/,  ' 

OTAMP6o^ 


/iOLLOWARE. 
COINS,   C^_   ' 


DKAWINO  PKESS. 


20 


20^wt*  D&ttery  for  JabAlpur, 

Manufacturers   of    Drop   Forging  Plant  as  supplied  to  H,M*  Dockyards, 
Arsenals.   Small    Arms   Factories,    India    Government,    Chief    Railways^ 

etc.,  etc. 


Pioneers  of  the  Modem 
System  of  Drop  Forging. 


Tefegrmpbtc  AddivMMi 

"  LIFTER.  COVENTRY.' 


4 


i 


WE  MAKE 
HIGH-SPEED 
LATHES 

A  Speciality. 

"ACCURATE." 

"DURABLE." 

"POWERFUL." 

8Mn..  lOin..  and  12 In. 
Centres. 

REASONABLE  IN  PRICE. 
UNEQUALLED  IH  POWER- 

Sc1l^  us  \>our 
jmiuirics. 


I 
I 

I  NOBLE  «S  LUND.  Limited. 

FELLING-ON-TYNE. 


it 

w 

it 
it 


4 
4 

4 
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mzmi 


Machine  Tools 


RICE  {3  CO.  (Leeds),  Ltd., 


LEED3, 

ENGLAND. 


HYDRAULIC 


Rlreters. 

Presses, 

Cranes, 

Panches, 

Shears. 

Hoists, 


Lifts, 
Pomps, 

Accumulators, 
Intensiflers, 
Talves, 
&c.,  &c. 


]-f,->l.:T.U].l.K    RIAKTtMI    PT  AVt. 


ABC  Code,  4lh  EdULon.  used. 

Telegraphic  Address;  "Piess^    LecdL^' 

Telephone  No-  ■:  ii6j. 


Northern  Engineering 
Co.  (1900),  Ltd. 

KING    CR.OSS,    near 

HALIFAX. 


PLANING 
MACHINE, 
from  2  feet 
up  to  8  feet 
nquare. 


Bikmrnm^ 


"» rr- 


Machine  Tools 


,>ri  > 


JOHN  STIRK&  SONS 

HALIFAX. 


(Ettablithed  1866.) 


Electric-driven  Horizontal  Boring  Machine,  with  7  in.  spindle,  differential  feeds, 
and  universal  chuck  for  bars. 


HO.    3    UNIVERSAL     ^ 


flo.  of  Teeth 
Outside  dia. 
Pitch  approx. 
Width  of  Face 
Feed  per  min. 
Time  for  1  pair  of 
Gears,  2l  hrs. 


2- 

^16   II 

4J„ 


^N    OAST    IRON    8P*«^^^ 


J.  PARKINSON  &  SON, 

SHIPLEY.  Yorhs. 
England. 


Total  Time  for  37  Cears, 
including  setting 
machine,  changing 
blanlcSy  and  sharpening 
cutters,  76  hrs. 
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■^ r— 


*  -<>■ 


/ni&(SMDKlS¥  Hydraulic  Machine  Tools 

THE  WEST  HYDRAULIC  ENGINEERING  CO., 

23,    COLLEGE    HILL,    LONDON,    E.G. 


Htmnmmti  of . 


Contraawt  for  Bydraulk  Piw 
and  testing  IIIadMies  to  tN 


GREAT  BRITAIN, 

INDIA, 

GERMANY, 

FRANCE, 

RUSSIA, 

ITALY, 

SPAIN, 

BELGIUM, 

SWITZERLAND, 

JAPAN, 

CHILI. 


OUN   COTTON    BLOCK   PRESS. 


Crow^n    Agents   for    the 
Colonies,  etc.,  etc 
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Bfiifii^ 


Tf 


Machine  Tools 


The  Asquith  Small  Radial^ 

The  MOST  ADVANCED  on  the  Market.       3  ft.  6  in.  RADIUS. 

For  Accurate  and  Rapid    .     . 

DRILLING.    BORING.  TAPPING,   and  STUDDING 
this  Machine  is  UNAPPROACHABLE. 

Speed    Gear    Box     gives  twelve  changes  of  Accurately 
Graded  Cutting  Speed,  obtained  in  under  THIRTY  SECONDS. 

Feed  Gear  Box 

Gives  SIX  CHANOES  of  Accurately 
Graded  POSITIVE  FEED  MOTION, 
any  of  which  can  be  obtained 
INSTANTLY, 

No  Cones. 

Effecting  a  GREAT  SAVING  over  ordinary 
type  of  Machine,  by  enabling  speed  and  feed 
changes  to  be  obtained  without  any  waste  of 
time  ;  by  obviating  excessive  wear  and  tear 
of  belting,  and  delays  and  stoppages  con- 
sequent on  belt  repairs  ;  by  eliminating  belt 
slip  and  loss  of  power,  etc.  No  countershaft. 
Costs  less  to  fix,  less  in  power,  and  less  in 
maintenance.    No  screwkeys  required. 


INVESTIOATION   INVITED. 

It  will  pay  you  to  learn  all  about  our  Radials 
before  ordering  elsewhere. 


INQUIRIES     ESTEEMED. 


FWe  First  Prise  Medals. 


Machines  from  3  ft.  6  in.  to  7  ft.  Radius.     Suitable  for  using  tlie  New  High-Speed  Drills. 


WILLIAM  ASQUITH,  Ltd.,  ilf^ks 


ESTAmSNU 

itts. 


Contractors  to  H.M.  War  Department,  the 
Lords  of  the  Admiralty,  Imperial  Japanese 
Navy,  and  other  Foreign  Governments. 


HALIFAX,  England. 


Sole  Asents  for  SCOTLAND  : 

P.  &  W.  McLELLAN,  Ltd.,  lap,  Trongate,  Glasgow. 

Sole  Agents  for  FRANCE  and  SWITZERLAND : 

H.  GLAENZER  &  PERREAUD,  1,  Avenue  de  la  Repubiique,  Paris. 


Sole  Agents  for  BELGIUM  : 

LACY-HULBERT&CO.,  Ltd.,  4.  Rue  Joseph -Claes, 
Bruxelles. 
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.(SaSIIElIlf   stone  Breakers,  &c. 


jy^ 


Gearing 

OF    ALL    KINDS   .    . 
ACCURATELY    CUT. 

ONLY    THE    HIGHEST     .     . 
GRADE  MACHINERY  USED. 


1 


PrnFlicuimrm  on  Afipticmiioa. 

E.  ARNOLD  POCHIN, 

Croff  Street.  PcBdletos. 

MANCHESTER. 

Gearing 


J 


THB 
it 


DRUM 


ff 


PUMP. 


Write  Jor  Catalogme  63. 


P08ITIVK    AOTION. 

NO    VALVC8. 
HIQH    EFPIOIKIieV. 


Sectiok  of  "Drum"  Pump. 


DRUM 
ENGINEERING  CO., 

27,  Charies  SU 

BRADFORD. 


^f^^^AT. 


J,  BENNETT  VOH  DER  HEYDE,  6,  Brown  St.,  MANCHESTEfi 


Stone   Breakers 


(Improved  Blake  Type.) 


Rollers, 
Screens, 

Gravel  Washers, 
Concrete  Mixers. 


Section  of  Machitu. 


SAMUEL  PEGG  6  SON, 


Natlooal  Telephone  10^. 


Alexander  Street.  LEICESTER,   ENGLAND. 
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iMi(§MIKlk1?     Mining  Machinery 


^>.  > 


ilWll  > 


lUl.  ■!'  II 


COMPLETE 


MINING  EQUIPMENTS 

Designed  end  Gonireoied  form 


200    STAMP    GOLD    MILL. 


TD. 


FRASER  &  CHALMERS,  L 

Mining  and  Engineering  Macliinery, 
HEAD  OFFICE :    3^    LONDON    WALL    BUILDINGS,    LONDON,    E.G. 

Works:    ERITH,    KENT,    ENGLAND. 
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iWHisaiJEIlf  Packings,  Springs,  &c. 


"  KARM  AL  " 

Packing. 

" ROKO " 

Edge  Belting- 


Needs  no  Oil  or  Tallow. 

Lubricating  Properties  never  cease. 

Never  Chars  or  becomes  Hard. 

Suits  Hot  and  Cold  Water. 

Will  Stand  any  Pressure  of  Steam  or  Degree 

of  Heat. 
Never  Melts  or  Burns. 
The  Buyer  has  the  Satisfaction  of  Using  All  Op. 


Indestructible  Woven  Edge- 
Great  Gripping  Power. 
Great  Durability. 

**Pile"  Surface,   won't  STRETCH  or  CRACK. 
Large   and    Well-seasoned  Stocks   always   od 
Hand. 


27   HIGHEST  AWARDS. 


Manufacturers  of  all  kinds  of 


Engine   and  Pump  Packings, 
Hair    and    Cotton   Beltings. 


TRADE    MARK 


Send    for    Circulars   and    Testimonials    to 
the  Sole  Proprietors  and  Manufacturers  : — 


THE  FRIGTIONLESS  ENGINE  PACKING  CO.,  Ltd., 

Hendham  Vale  Worfes,  Harpurhey, 

MANCHESTER. 


Tckgrat>liic  Address 
"Packless,  Manchester.  * 
National  TeUpUouc : 

No  1496 
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itfe(M2M 


Wire  Ropeways 


RESULT  OF  A  TEST 

OF   ONE   OF 


BULLIYANTS 


f 


ROPES 


WIRE 
AFTER   WORKING    31   YEARS. 

This  rope  WHEN  NEW  measured  5^  in.  circ.  and  took  a  breaking  strain 
of  104  TONS.  SAME  ROPE  (STILL  IN  USE)  after  working  continuously 
for  3f  YEARS  hauling  heavy  trains  up  an  incline  of  I  in  12,  during 
which  time  it  ran  58,000  MILES,  and  had  reduced  in  size  to  4^;  in.  circ, 
WHEN  TESTED  took  a  breaking  strain  of  85  TONS  17  CWT. 


WIRE  ROPES  FOR  GRAHES,  LIFTS,  HOISTS,  DERRICKS,  AND  ALL  PURPOSES. 


BULLIVANT  &  CO.,  LTD., 


flEODi    OFFICE: 


72,  Mark  Lane,  London. 


WORKS ; 


Millwall,  E. 
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iWBaS^IIKIE'jf      Aerial  Ropeways 


ADOLF  BLEICHERT&C 


LEIPZIG-GOHLIS, 

Germany, 


/Manufacturers 
of  •  ,  • 


For    the    rapid   and    econonitc 
hartdirng  of  COAL,  IRON  ORE  and 
BULK  MATERIAL  at  Docks  and   Factories. 
Ji       ^      #      #      ELECTRIC     OR     5TEAM     DRIVEN* 


Kyislin)^  and  CuiU'tym^  PUtiL,  crtclcd  u^r  Hit  XMrd>,ULj;:!;^h£;  Kohiifn  &  Coi^kh^wurkc  A.G.  Hamburgh 
Thtise  Tliree  Cnrnes  unki:Ld  i,50Q  Tons  of  Cari^u  in  Ten  Hours. 

SHIPBUILDING    and    YARD   CRANES. 

Cable  Hoist  Coiiveyors.       Blast  Furnace  Hoists. 

THREE-MOTOR    ELECTRIC    TRAVELLING    CRANES. 
i#      ^     #      Improved    Band    Friction    Hoisting    Machinery. 


Plnnls  also  tlesjf^ncd  in  c<jiint!Ctioii  with  BLEICHERT'S  WIRE-ROPE  TRAMWAYS, 
as  per  advertisement  ol  the  precedhifj  and  follow inj^  number, 

AN    EXPERIENCE    OF    30    YEARS,         ESTIMATES    CHEERFULLY    FURNISHED, 
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IrlaSaglKIEf    Wells'  Specialities 


^  WELLS' w=  FILTERS ' 


8 

0 
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!J 
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ELECTRIC 


FRINCIPAL   COVERHMEHTS    FOR 


WULS  PAtCMT  WASTE 


THE  HAVY,  DOCKYARDS,  jtc.,  ARD  TO  THE  LEADIHC 

IHSTALLATIDliS,      EHCIHEERIRC 

EBCIHE  HAKEHSt  PRIBTERS.  to.,  Ac. 

OVER  W,000  SOLD. 

MONEY  SAVERS  to  any 
ly  USERS  OF  MACHINERY. 

pfty  first  cost  In  a  short  time*  a.s  Dirtied  OU^ 
which  has  hitherto  been  thrown  aWB.y,  can 
be  flltered  «.ud  used  again  and  again. 

Write  for  LUt  of  TettiAOAiAlt  tmd  Sfciaplct 
of  Worl  doat  hy  tb«  Filter. 

No.  I*— F<>r  uwrs  h^viniS  only  ^  smatl 
quantity  r>f  o3l  la  ireaL  f  hotyphoti) 
j-iii-by^iuK        ...       ,,,       *..   36/- 

No,  2- — TwTQ    <op  fili^ifnbcrs    bold  about 

3  fl::iHoii»  ^i],  I'l  in.  by  lo  la,      .,     SO/- 

X  3*  J,— Two    lup  thAinbrra  bofd   about 

fjgHtlon?  oil.  jyin.  tiy  jain*       >».   70/- 

Xo,  4, — Two   top  <: bomber*   hold   abobi 

1 2  gillons  oi  I ,  j6 1  n.  by  i(i  1  a.      ..110  '^ 

Ko,  f;«— Two   top   i;hff.mbC!T<»   bold  ;ibotil 

14  f^;i1tan«  oil,  43  Ip,  by  3jt  111.     ...  i&Bh 

Xm,  ''■—Very  powtrful  filter  fiw  treating 
Larec  ^iiRnUtJts  of  CJK  54  )fi.  by 
lom,  ..*       ,.,        ..       .»       .,.336''- 

C.ipaWp  of  dealing*  wilb  £10  Gaits.  01!  jier  week 
LARGSE  SIZES  MADE  TO  0RDBR. 
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OIL  CISTERNS  AND  CABINETS. 


In  connection  with  01^  f  well-know  a  '*  Waste 
Oil  "  Filter,  we  a^e  stipplying  Tinned  Steel 
Cisterns  as  illustrated,  handsomely  japanned 
in  vefmilion,  with  black  bands^  and  Htted  with 
bc^t  brafi$  fitlingSf  ^nd  having  a  capacity  gauge 
inside* 


price:  s. 


i'he  CABINET  ii  maclt  of  lfni>pd 
JtctI  wilb  ^ajvani&ed  frofj  hoLtMni, 
enamelJcd  bHgbl  red.  It  is  al- 
IriLtive  m  appciirjnter  and  'is  un- 
anecud  ^y  wcall^t^r  or  thp^id. 

Tbe  PUMP  iiii  h^TCc  pump,  made 
□  f  r*.>Jj~.hed  bras^,  ssni^lc  in  ifi  ton- 
vtruiJtMiTi.  u  Is  screwed  into 
its  plftCO,  A^d  C3n  hr  e,i<i]ix-  i.iken 
out  for  filling  the  CaNiicL  frqm  a 
BarreL 


IS.  IK. 
J*iby  IS*.. 
10  t>y  15^  H 
10  by  13  .. 
1 2  by  10  „ 
12  by  35  M 

15I  bv  11*  .. 

15J  by  a6  .. 


EACH 

10^9 

11  e 

■  4'9 
10  9 
18/^ 
20/0 

23/. 


Spec  tat  QuotatlooM  for 
Largmr  SUCM^ 


CAPACITY. 


so  GaaiossL 
SO 


PRICE. 

rncludiof^  Crat(, 
which  is  flot 
retumablr. 


49/-  eiich 
43/-     ,. 
40-     ., 
33/-     ,, 
2Bh     .. 


A.  C.  WELLS 
Midland    Road, 


e  Co., 

St,    Pancras, 


CheethaiA,  Manchester 


LONDON.  N,W, 


OPEN 


:S^SeSGSS8QS0SSS8a&£8S^^£dQSSSOG9e9OOOOS8^&S&&SSSiS^S£^^ir^ 
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^  ^    ^f  ^ 


HasMiai 


■^  wm 


Cables,  &£. 


T^  St  Helens  Cable  Cki. 


WARRINGTON. 


Out  Speciality,  DIALITE. 
A  really  waterproof  cable. 
Lrigbt  aad  flexible. 
No  danger  of  corrosioa. 

We    are    also    Bianafactams    off 

Vulcaatzed   Rubber,    paper,    lead    covered, 
aad  dry  core  cables. 

Flexible   and   cottoa    covered    coadoctois, 
and  all  kinds  of  mecbaaical  rubber  good%, 

Tapes,  &C, 


London  Office:   32.  VICTORIA  STREET. 

Westminster. 


BmMMi 


U  IMI 


"TF- 


Miscellaneous 


"- 


THE  BRUUN-LOWENER' 

WATER-SOFTENER 


BRITISH     •     LABOJR 


-    PROTECTED    BY    LETTE 


SIMPLE 


jtomRc 


RELIABLE 


OVER  1000  PLANTS  IN  OPERATION 
TREATING-  HILLIONS  OF  GALLONS  OF 


SOLE     ■■^ANoFACrutitTlS 


WATER 


L^ISSEN  &  HJORT 

ENGINEERS 
52,<3i;cEN    VICTORIA  3T,  LONDON, 

%^  w  .Ar?  E.C. 


BRITISH-CAPITAL 


THE  . 


Phosphor  Bronze  Co., 


SOUTHWARK,  LONDON,  S.E. 


LTD.. 


^iW^^V^»*i^i^«^*^*^<i^i^w' 


SILICIUM    BRONZE    WIRE 


(In  five  grades  of  Conductivity  and  Tensile  Strength.) 

The  best  for  Electrical  Aerial  Lines.  As  used  by  British 
and  Foreign  Governments,  and  the  principal  Telephone 
Companies,  Electrical  Engineers,  etc. 

SILICIUM    BRONZE  is  also  supplied  in  the  form  of  Billets,  Ingots, 
Strip,    Sheet,    and    Rods. 

See  next  month's  advt.  tor 
••  White  Ant"  Metal,  etc. 
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^(§Mlliaiy~ilectrical  Apparatus  T¥^ 

GREENWOOD  &  BATLEY,  Ltd.,  iTe'Ss. 


MAKERS    OF    EVERY    DESCRIPTION    OF 

RepresentatiTe  in  South  Africa  :— 
W.  G.  TEBBUTT. 

for  War  Material  and  a  Great  Variety  of  Purposes.  p.o.  box  1471  capo  Town. 


EICIIEERS*  CEHERAL  TOOLS  and  of  SPECIAL  TOOLS 


De  Laval  Patent 
Steam  Turbine 
Dynamos, 
Turbine  Motors, 
Pumps  and  Fans. 

0      0 


0     a 

Dynamos  and 

Motors, 

Complete 

Electrical 

Installations. 

0      0 


No.  6352.    200  B.H.P.  Electric  liotor,  420  Tolts.  400  rcTolvttoai. 


TURHER.  ATHERTOH  &  CO.,  Ltd..  ^ancSester. 


London  Offices: — 110,  Cannon  Street,  E.G. 


Economical 
Efficient  . 
Reliable  . 
Electric  . 
Motors  and 
EloTators . 


Patent  .  . 
StartlBg  . 
Switch  . 
aB<  .  . 
Aatomatlc 
Controller. 


Specialite  :— 

Electric  Elevators  for  Goods  and  Passenger  Service. 
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IE  If   Electrical  Apparatus 


(C 


P.D. 


"     MOTORS    FOR   ALL    PURPOSES 

IN  ALL  SIZES  FROM   1  TO  600  BH.P. 


COOI,  RUNNING, 
EXCELLENT  CONSTRUCTION. 
LOW,  FIRST  COST, 
HIGHEST  EFFICIENCY. 


PHCENIX  DYNAMO 

MANUFAOTURING 
CO.,  LTD..  BRADFORD. 


Agents  :— 
LoBdoa,  E.C.:  F.  S.  Duageoa.  30.  Gt.  St.  HcIca's. 
BirmiAgham  :  Saaaford  9  Dix.  44,  Waterloo  Street. 
Glasgow:    Christie   9    Co.,    82.   Gordoa  Street. 


120    B.H.P.   SEMI-ENCLOSED.     600    REVS. 


FAIRBANKS-MORSE  ENGINES 

operating  on  Gas^  Oilj  or  Petrolj  always 
develop    more    than    their    rated    H.P- 


Close    Regulation  and   Reliable. 
Special   Engines  for  Electric  IJghting, 

Send  for  A^etu  Cafa/ogue  jXo.  44B. 


2  TO  150  ILI'. 


FAIRBANKS,  MORSE  &  CO., 


MAXUFACTL'KEKS, 


Fraiiklin  &  Mimrot^  Streets, 
Chjcigo.  111..  l*.S.A. 


13J,  Libtriv  Slryet, 


ij6*  Southvrark  Slrc?d.  S.E,. 
London  r  Hn|;. 


!^ 
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Hk(SflillKltf  Electrical  Apparatus 


MilSAiDKlillf  Electrical  Apparatus 


J.   HALDEN   e  Co., 


8,  ALBERT  SQUARE. 

MANCHESTER. 


Arc  Lamp  Duplex  Radial 

Photo  Copying  Frame 

(SHAW   ASD   HALDEX  PATENT), 

Engineer's  Electric  Frame,  very  superior.  Arc 
Lamp  and  Lowering  Qear,  Printing  from 
Two  Tracings  53'  x  31'',  at  one  operation, ,      £43  to    o 

Other  sizes  as  per  List  post  free  on  request* 


ADVANTAGES   OF   DK/PLEX   RADIAL  PHOTO-COPTTING  FRAME* 

A.— Copyijii*  tndonn  <it  any  time  where  Electric  Current  ft  avatlabib 
B. — Tlie  frame  when  onc^  muunted  on  the  Pedeet^  remaJjifi  there. 
C— -Immunity  ^rvtm  accjdent  ensured  by  the  Fr^me  remaiaiag  on 

Ehe  redest;il 
D,    The  hortj^ntitl  pnasitlan  (wben  placlnj^  in  or  LakJnK  out  Tracliigl 

and  Copies)  Isiht  most  Eronvi^ntent  fur  Opera.tMni, 
E* — Two  fuU-^fe  Tracings  can  be  copied  at  one  operation. 
V, — The  gl^^  plates    c^n    be    very  easily    cleaned    when    Frame  Ji 


CotJii  Twi  Triolngt  «t  Om  Operatbn. 


Also    M    London,   Newcaslle*Dn>T7ne,    Sirniinghain,    and    Glasgow, 

SOLE  AGENTS  In  Soulh  Africa:  EIDELBERG  BROS.&  CO.,Fretoriu5  St,,Pr«tor[a. 
P.O,  Box  232.  Telegrams  r  **  IBJS/' 


"  WOODITE  "  WORKS,  MITCHAM  COMMON,  SURREY. 

NOTICE  TO  ENGINEERS,  ELECTRICIANS,  STEAM  USERS,  and  OTHERS.-" WOODITE"  articles  can  now  be  obtained 
with  the  utmost  despatch.  **  WOODITE"  has  stood  the  severest  te^t  tor  six  years.  No  material  in  existence  can  equal  it  for  Steam  or 
Electrical  Purposes,  and  other  appliances  :  has  stood  every  test  up  to  40,000  volts  for  1/8  in.  sheet,  without  breaking  down,  by  the  London 
Electric  Light  Corporation  and  others.  Ram  "U"  Hat  Joint  and  Packing  Rings,  Pump  Cups,  Gaskets,  Manholes,  Valves,  Sheeting.  Patent 
"WOODITE"  G.  G.  Rings,  and  all  Mechanical  and  other  Goods  which  have  hitherto  been  manufactured  in  India  Rubber,  Leather,  etc., 
can  now  be  made  of  "  WOODITE." 


11 


WOODITE"   COMPANY,    MITCHAM,    SURREY. 
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lril&®MiiKiiE 


Ventilation 


"SIROCCO" 
Centrifugal 
Cased 
Fan. 


Discharges  THREE  to  FOUR 

TIMES  MORE  AIR  per 

revolution  than  any 

other  Centrifugal 

Fan  of  equal 

diameter. 


ELECTRIC 


BELT-DRIVEN. 


"SIROCCO" 
Propeller 
Fan. 


Greater 
volumetric   capacity 
and  higher  mechanical 
efficiency  than  any  other 
Fan  designed  for  similar  work. 


DAVIDSON  &  CO.,  Lu 


SIROCCO" 

ENGINEERING 

WORKS, 


13,  Victoria  Street,  Westminster, 
LONDON. 


37,  Corporation  Street, 
MANCHESTER. 


Belfast. 

115,  Hope  Street, 
GLASGOW. 


Sole  Representatives  for  the  Continent  of  Europe  :— 
WHITE,  CHILD,   6  BENEY,    Ltd.,  62  and  63,  Queen   Street,  LONDON,   E.G. 


BiBMm. 


Business  Systems 


No.  IT. 
Top. 


No.  902. 

Bookcftte 

Section. 


No.  53. 

Card  Index 
Section. 

5  by  3  Cards. 


No.  64. 

Card  Index 
Section. 

6  by  4  Cards. 


No.  85. 

Card  Index 
Section. 

8  by  5  Cards. 


No.  20. 

Vertical  Filing 

Section. 


No.  13. 
Base  Section. 


Card 

Index 

Users 


''rrr^*- 


Require   such    a   variety  of   sizes  of    cards    that 
KOCKWELL-WABASH 
EXPANSION   BUSINESS   SYSTEMS 

have  been  arranged  to  supply  tliis  demand  by 
incorporating  sections  that  contain  drawers  or 
files  which  will  hold  three  sizes  of  cards — 5  by  3, 
6  by  4,  or  8  by  5 — so  that  the  necessity  of  having 
special  cabinets  built  to  accommodate  the  various 
si/cs  is  obviated. 

.As  it  is  impossible  to  ascertain  in  advance  the 
exact  capacity  required,  we  have  an  additional 
advantage  in  being  able  to  add  to  our  cabinets  any 
secticm  or  sections,  increasing  the  capacity  at  will. 

Our  main  sections  are  subdivided  into  smaller 
sections,  containing  four,  five,  or  six  drawers,  so 
that  practically  any  desired  increase  of  capacity 
can  be  obtained. 

Letter-filing  sections  can  also  be  incorporated 
in  the  same  cabinet,  as  well  as  any  other  of  the 
many  devices  we  manulacturefor  the  classification 
and  filing  of  documents  of  every  description. 

The  illustration  shows  a  portion  of  our  line  of 
EXPANSION   CABINETS. 

WE  GUARANTEE  :  That  ij  upon  delivery  and 
careful  itispccUoii  our  claims  to  superiority  over  any 
compctiu^  product  arc  not  sustained,  or  the  goods 
fail  to  give  the  satisfaction  to  which  the  purchaser 
is  eutitlcd,  they  may  be  returned  at  our  expense. 

NONE  BUT  THE  VENDORS  OF  THE 
BEST  CAN    AFFORD   TO    PRINT   THIS. 

0    0    0  _ 

OVR  CATALOGUES   WILL   INTEREST  YOU. 


0    0 


Offices  and  Showarooms: — 

69,  MILTON   STREET ;.imi^i/ 

50,  Dcansgate  Arcade,  MANCHESTER  ^ 
164,  Buchanan  Street,  GLASGOV^ 

Rockwell-Wabash  Co.,  ud. 

ELLIOTT  D.   ROBBINS, 

Managing  Director. 
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J^l^mKEf' 


NALOER  BROS,  ft  THOMPSON, 

Managing  Director:  F.  H.  NALDER.      *-TD. 

Ammeterst  Voltmeters,   . 
Recorders,  Circuit  BreaRers, 


Switchboards 


Tfltgrams : 

"OCCLUDE. 
LONDON.' 


Telephone 

Xos.  : 


124  V  6124 
BANK. 


Moving  Coil  InstrumentSt  from  £3  8s. 

34,  QUEEN  STREET,  LONDON,  E.C. 

Agents : 

Berry.  SKINKER  &  Co..  65.  King  Street.  M.inchester  :  \Vm.  McGeoch  axd 
Co..  Ltd..  Morrisons  Court.  loS,  Argyle  Street.  Glasgow  :  Vandam.  Marsh 
AND  Co..  Ltd.,  II,  Upper  Priorv*.  Birmingham.  Robert  Bowran  it  Co., 
3. St.  Nicholas  Buildings.  Neuxastle-on-Tvne  :  Ernest  Koberts.o.  Holborn 
Place.  London,  W.C.  ;  LuciEX  Esfir.'ii6/s,  Rue  de  Maubeuge.  Paris: 
Oswald  Haes.  5^.  Margaret  Street.  Sydney,  N.S.W. ;  Balmer  Lawrie 
AND  Co..  Calcutu  :  Stidioe  Elettrotecxico  Ixiustriale,  Lugane  and 
Milan  (for  Switzerland  and  Italv). 


Miscellaneous 


JUST  PUBLISHED. 

MODERN 
ELECTRIC  PRACTICE 

Editor:  MAGNUS  MACLEAN,  M.A..  D.Sc., 

PRO^ESsoR  OF  Electrical  Exgixeerixg  ; 

Assisted  by  Thirty-four  Experts,  all  of  whom  are 

actively  connected  with  the  Electrical  Professioii. 

Covering  the  Whole  Range  of  Electrical  Work. 

mODERX  ELECTRIC  PRACTICE  is  a  new  and  thoroughly  up-to-date 
work  which  will  be  found  to  meet  a  want  long  felt  by  all  those  who 
are  interested  in  engineering  in  any  of  its  branche*.  It  is  a  practical  w<M-k 
written  by  practical  men  for  practical  men.  The  contributors  are  all 
e.xperts  professionally  engaged  in  electrical  work  as  practical  or  consnltiag 
engineers,  as  manufacturers,  or  as  Professors  in  the  universities  and 
technical  colleges,  and  are  all  recognised  authorities  on  the  part^cnlar 
subjects  with  w^hich  they  deal.  No  fewer  than  34  speciaUsU  have  thos 
contributed  to  produce  a  work  which,  under  the  skilled  editorship  of 
Professor  MA(iXUS  Maclean,  D.Sc.,  may  fairly  claim  to  be  a  complete 
repository  of  Electrical  Engineering.  The  work  will  be  complete  in  six 
super-royal  8vo  volumes  bound  in  cloth.  Price  9s.  net  each  volume.  The 
first  two  volumes  are  now  ready,  with  which  is  given  a  cardboard  model  of 
an  Electric  Motor,  showing  the  build  and  workings  of  a  motor. 

PROSPECTUS   FREE. 

THE  GRE8HAM  PUBU8HING  COMPJUIY, 

34»  Southampton  Street,  Strand,  London,  W.C 


LOBNITZ*  GOLD  DREDQERS  ARE 

AT  WORK  IN  BRITISH  NORTH 

AND  SOUTH  AMERICA,  AFRICA, 

A5iA,  ftc. 


All  pat» 


Addr^-'i-'"';; 


UGBNVTii 


cOM!i2iS2l2Si 


Sc^Tt>22i 


Tele^aphlc  Address 
LOBNITZ.  RENFREW.    Ai 


INDEXTO'ADVERTISERS 


Addy,  George,  &  Co 

Allen,  Edgar  &  Co.,  Ltd 

Alley  &  MacLellan,  Ltd 

AUgemeine  Elektricitats-Gesellschaft 

Allis-Chalmers  Co.  

Anderson,  D.,  &  Son,  Ltd. 

Ashton,  Thomas  A.,  Ltd 

Askham  Bros.  &  Wilson,  Ltd.  ... 

Asquith,  W.,  Ltd 

Avery,  W.  &  T.,  Ltd 

Babcock  and  Wilcox,  Ltd. 
Baldwin  Locomotive  Works 
Barns,  W.,  &  Son 
Bennis,  Ed.,  &  Co.,  Ltd.... 

Berry,  Hy.,  &  Co.,  Ltd 

Bertrams,  Ltd 

Blake  and  Knowles'  Steam  Pump  Works,  Ltd. 

Bleichert,  Adolf,  &  Co 

Blumann  &  Stern,  Ltd 

Bolton,  A.,  &  Co 

Booth,  Joseph  &  Brothers.  Ltd 

Brett's  Patent  Lifter  Co.,  Ltd 

•Bridge,  David,  &  Co 

Britannia  Engineering  Co.,  Ltd 

British  Steam  Specialties.  Ltd 

Broadbent,  Thos. ,  &  Sons,  Ltd 

Brown  Hoisting  Machinery  Co.  
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Breuer,  Schumacher  &  Co 

Buckley,  Samuel 

Buffoline  Noiseless  Gear  Co 

Bullivant  &  Co.,  Ltd 

Burton,  C.  W.,  Griffiths  &  Co 

"  Business  Engineer  "     

Cambridge  Scientific  Instrument  Co.,  Ltd. 

Churchill,  Charles,  &  Co.,  Ltd 

Clarke's  Crank  &  Forge  Co.,  Ltd. 

Clayton,  Son  &  Co.,  Ltd 

Cochran  &  Co.  (Annan) 

Consett  Iron  Co.,  Ltd 

Crompton  &  Co.,  Ltd 

Cunliffe  &  Croom,  Ltd 

Davidson  &  Co.,  Ltd 

Davis  &  Primrose  

Deighton's  Patent  Flue  &  Tube  Co.,  Ltd. 

Denison,  S..  &  Son  

Dobbie-Mclnnes,  Ltd 

Drum  Engineering  Co 

ElHott-Fisher  Co.  

Empire  Typewriter  Co 

Engineering  Press  of  the  World 
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HENRY  BERRY   6    CO.,  Limited. 


MAKERS  OF 

Belt-driven  Pumps 
Duplex  Pumping 

Engines 
Fixed  Riveters 
Portable  Riveters 
Aocumulators 
Punching 

Machines 
Shearing 

Machines 
Fcrging  Machines 
Flanging 

Machines 
Baling  Presses 
Ingct  Cranes 
Fcundrjf  Cranes 
Travelling  Cranes 
BIcom  Shears 
Billet  Shears 
Wheel  Glutting 

Machines 
SpoKe  Bending 

Machines 
Wheel  Bossing 


Wheel  Presses 
Leathers 
Valves,  &c. 

HYDRAUUG 


LEEDS,    Enqland. 

■^t 

^'"^'^s-- 

^^M^^  ite^ji_ti^^^E 

^l 

[5'ijte..     X 

F" 

-im    • ' 

1  itfM^ite 

l^- 

p^ 

-^ 

W-\ 

ft^Aftl 

lU^i^*^ 

KRKCTINQ  SHOP. 


FOR 

Riveting 

Punching 

Shearing 

Pressing 

Ufting 

Bending 

Fcrging 

Stamping 

Flanging 

Straightening 

Joggling 

TanK  Makers 

Gasholder  MaKers 

Boiler  MaKers 

Bridge  Builders 

Ship  Builders 

Wagon  Builders 

Steel  Works 

OooKs,  &o.«  &c. 


MACHINES^- 
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k®B'^  IrteaaiKE?       Ventilation,  &c. 


MATTHEWS  &  YATES,  II 

Swinton,  MANCHESTER. 

Electric 


Motors 


Folly  S  Semi-Enclosed 
\  to  20  B.H.P. 


I 


SMMO  ^am  CMTALOauS  or  OUR 


LONDON :  34^  Gray's  Inn  Roaa. 

GLASGOV:  144^  St.  Vincent  Street* 

NEVCASTLE-ON-TYNE ; 

X  St.  Nicholas  Buildings. 


Ijo/niWY.  RA^tcoo^t,5al'T^AMPTon. 

^^P&T^Wri  and  moiry  oilier  Town^. 

>^npRnsEDAlRlir-T3^ 

-or  naKin^  ^AfdSB^  m?m  VV&LL5,  B'^RErtcLCSc. 

^Ztooftu Street.  , 
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BLACKMAN  ^^  FANS 

For  Ventilating  and  Drying. 
JAMES    KEITH    &    BLACKMAN    CC.    L^'' 

27,  PARRINGDON  ST..  LONDON,  E.C.,  AND  BRANCHES. 


THE   THORNYCROFT  STEAM   WAGON 


Makers  of    all   kinds    of    Steam    Vehicles   for 

Commercial    Purposes,   Lorries,   Vans,    Drays, 

Municipal  Tipping  Dust  Vans  6  Water  Wagons. 

Loads  from  1  ton  to  7  tons. 


ALL  HIGHEST  AWARDS   SINCE   1898. 

TWO  MORE  GOLD  MEDALS  AT  LIVERPOOL 

TRIALS.  1901. 

AWARDED  FIRST  PRIZE  (iMOO)  IN  WAR   OFFICE 

COMPETITION  OF  MOTOR  LORRIES. 

London  Office  : 

HOMEFIELD,    CHISWICK,    W. 
Works  : 

BASINGSTOKE,  HANTS. 


THE    RELIANCE    LUBRICATING    OIL    COMPANY, 


19  &  20,  Water  Lan«,  Great  Tower  Street,  LONDON,  E.C. 
NON-CORROSIVE    LUBRICATING    OILS  '  Also  99,  Great  Clyde  Street,  Glasarowi  44,  Baldwin 

Street,  Brietol;  and  1,  Sandhill,  Neweaetle-on-Tyne. 

Tetegrams:  "SUBASTRAL,  LONDON." 
Telephone  No.:  AVBNUB  5891.  A B C  Code  Uied. 


HIGH-CLASS 

AND   SOLIDIFIED    LUBRICANTS. 

Castor.  luird,  Olire.  Neatsfoot,  and  Linseed  irils.  Tallow.  Stc 


»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»l 
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Scotch  &  Irish  Oxygen  Co.,  Ltd., 

ROSEHILL  WORKS,  GLASGOW. 

Valves  for  Gas  Bottles,  Refrigerating  Plant,  etc.. 
in  Bronze,  Steel,  and  Alumlniam. 

Reducing  VaWes.  Keys,  and  all  Flttinca  for  Compressad  Gases. 


i.«os  r^^^^^?: 


T 


PATENT    UNIVERSAL 

HYDRAULIC  VALVE 

■w     W 

"SON    I 


'Ull  ..!!««  «D 


•'-t„„7„v'«"c„ur 


The  "Eureka" 


SANlTARr 

Copying-Cloth  Bath. 

¥0T  me  ka    taking  c^jpies  of    LetteT^ 
pviricf!^,  etc,  in  ordinan-  Letter  Bcok«. 
aqd  r«>r  all  kltid^  of  Press  Copy- 
in  li.   I  snow  acknowledged  ta 
be   ^iipmof    to    eTery 
nther  device,  and 
has  beta  sdop'ted 
i  11      the       lead!  ng 
oitk-cs  throughout 
the  world. 

Gives  perfEctly 

LMcar    Tiad   legible 

copies    wbilg'    leaviajf    the 

origLoala  fr«  from  blura  or  itaios. 

A  suitable  CHillit  will  be  sent  for  hrial  wllUng^y,  add  t^iten  bacH 
free  "f  any  chsrRc  if  not  approved, 

OUR   ■   GROWN*'   SPeCIALJTieS. 

TjfpmmFiimr  Carbon  Pm§»^r,  Lmtimr  Fi§m, 

and     EiHasA  '  Si  ami'  wa  E\vKLui't  Motsiener  are,  like  the 
*  Eureka  "  Copying  BaUi,  thebtst  of  tiiiHr  kind  on  the  market. 

Rayward   Brothers, 

61,    QUEEN     VICTORIA    ST,*     LONDON.    E.C, 


St/t;'* 

SulTAtlLIi   FOR 
A  Li. 
RHiJtlHE.VIKNTS 


^4 


Hkmcai' 


Packings 


A  Few  Pointers 


ON 


Metallic  Packings. 


f*... 


^•^ 
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y^   "^^ 
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,..nr;A-   iV 


•■5P' 


■'9?'- 


P'- 


n%^ 


-^m^t^ 


ft 


Point      I.  Buy  the  BEST. 

Point    II.  The  BEST  is  the  CHEAPEST. 

Point  III.  The  UNITED  STATES  METALLIC 
PACKING  is  the  BEST,  and  therefore 
the  CHEAPEST.     0     a     a     a     a 

The  United  States 
Metallic  Packing  Co.,  ud.. 

soho  Works.  BRADFORD. 


% 
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SIMPLEST   &  .    . 
MOST  DURABLE 


METALLIC  PACKING 


Fov    SLll   Cla 


»M   or  B: 


Knny   Vteom 


THE  UNITED  KINGDOM  SELF-ADUUSTINa  ANTt-PRiCmON 
METALLIC    PACKING   SYNDICATCt   LTD; 


14,  Cooli  at^ 
Lf  iver  pool* 


His[h<class 


LUBRICANTS 

For   Machinery  of   Every  Description. 

—  During    liie    recuni   trials  ot    H.M.S.  "VIPER,"   when   lier  Enffines  developed  12,000  Indicated   iloriB 

#  uovifttr,  and  ihe  Admiralty  (iieao  speed  t'op  the  six  runs  showed  36*681   knots,  or  a  velocity  equivalwifc 

:o  43  (iiilea»  an  hour,  our  Lubncaung  Oil  was   used  with  most  satisfactory  results. 

BLUMANN  Sl  STERN,  Ltd..  SH  Deptford.  LoMmi^ 


TRAD£    MARK 


■'i^^rAux^i    '  BLuMAaNN,  LONDON." 


dephoneNo.i   }2  DEPTPORO. 


S.E. 


hor  tull  particulars 
v*ritc : 

Hy.  MILLER  &  CO. 


M 


fimmBmMmM      Magnolia  Metal 


Magnolia 
Metal.. 


Best  Anti-Friction  Metal    /^ 
for  all  Machinery 
Bearings* 


s^i. 


'Flow«r**  BrKnd. 


Y-^7 


^o^/ 


"  Ftowcr"  BfancS, 

The  K«.me  and  Trade  MarK  appear  on  «acli 
&OX  and  Ingot* 


4^Q. 


]f  Magnolia  Anti-Friction 
^      Metal  Company,  of 
'         Great  Britain,  Limited, 

V^^   49,    QUEEN    VICTORIA    STREET, 

LONDON.    E.C. 

'^  Telephone  :  S92S  BanK.  Teletram*  ;  "MAGNOLIER.  LONDON/' 


BERLIN:    FRIEDRICH    STRASSE.   71.  PARIS:  50.   RUE    TAITBOUT. 

LIEGE.    BELGIUM  :    35,    RUE    DE    L'UNIVERSITE. 

GENOA.   VIA   SOTTORIPA:    1.    PIANO    NOBILE. 
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S  IfkiaMBKlE  )f 


Miscellaneous 


fa:;5iAaLibUfa:u  luoo. 


TUU  ADX>HS8S:    "LOCO..   LSBDS. 


HUDSWELL,  CLARKE  &  Co., 

RAILWAY    fOUNDRY,    LEEDS.  LTD., 

LOCOMOTIVE    ENGINES, 

Ol  .ill    ■/».     I  ■■•  i''>    .1  ...^     ■  I\i    v*.=  \.   ■.    ^:c.u.\     :K,'i«AcU  C''ii^iiuv.i»oii, 'i>r   Mam    n    Hiaitcii    Kiiilwavs.   Contractors. 
!u»'  »»  ■  \  .  V-  ■  .^.    .  .       '\.^>  ■.  ''ii.;.'^:.!!  .!>.   i;:vi  iiill  >pc*.ii\ca:u'iis  ■  ir   ipf>iic:Uii 'ii. 


SOLE    MAKERS    OF    THE       RODGERS      PULLEYS    (Registered). 
Wrought   Iron  throughout.   Rim.  Arms,  and  Boaa. 

AL60       tKHLLL6    '    NON-DKIH    BEAklNGS.    SHAfTING,    AND   ACCESSORIES. 

Dei^hton  s  Patent  Flue  & 
Tube  Company,  Ltd. 

DEIGHTON'S    PATENT   FURNACE. 


TIM  OninMtiv*  Tatis  mm  proMi  tiM  I 

to  IM  UW  ■If— ml  It  rCMtl  MitlpM  MM    MMM* 

'  .o.i.-.-  <.:ivvi».uicd  i>Ji  V  :'.Mi::iii.i,>  ■•!   i'h:cKnebs ana  r..t>y ^^.i^uiti. 

MAKERS    OF    MARINE  and 
LAND  BOILER  FURNACES. 

■,r..  .sn.o.nou.  .-00.         Pepper    Road,  LEEDSl 


MILLING   CUTTERS, 


High  5pcctl 
Ordinarx  ^tccl. 


£.  G.  WRICLEY  &  CO.,  Ltd., 

Fouiiary  Lane  Works, 
SOHO,    BIRMINGHAM. 


Miscellaneous 


HADFIELD'S  6^^  LAY-OUTS 

.  .  .    OF    EVERY    SIZE    AND    DESCRIPTION    .  .  . 


HADFIELD'S  PATENT  MANGANESE  STEEL 

IS   THE    BEST   MATERIAL    FOR 

TRAMWAY  TRACK  WORK 
TRAMWAY  POINTS  &  CROSSINGS 


TRAMWAY  WHEELS  k  AXLES 
TIE-BARS,  Etc.,  Etc. 

'8  sTiiuFo^o^u^.  SHEFFIELD, 
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HmMmi 


Engines 


John  Fowler  &  Co. 


(L££DS)  LIMITED. 


Electrical    and    General 
Engineers. 


Steam  Plough  WorKs  : 

LEEDS. 


Fo^w1er*9  Road  Locomotive*  0«3Uned  for  nil  Einds  of  St««m 
H«u1asCi  and  la  also  available  for  teinporftrT  belt  dHvig|#« 
Three  sifea  Qt  this  Cpfllne  are  standardtzed,  and  eoaploTed 
appro^itriatelT  for  20,  30,  and  40  ton  lo^ds,  A  special  hea'Tf 
Engine  Is  also  made  eq:ua]  to  a  load  of  50  tons,  and  called 
the  "  Lion  "  type*  The  Engine  was  thus  named  by  the 
War  Office  Aulhorlttes.  wirho  emplo7ed  a  number  of  tb«flft 
In  the  South  African  Cacnpalcn. 
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Engines 


ALLIS-CHALMERS   Co. 


Qeneral  Offices:— 

CHICAGO,  U.S.A. 


SOLE    BUILDERS    OF- 

Reynolds'  Engines  for  Power  Plants, 
Mills,  Blo¥fing  Engines,  eiOm 


General   European    Headquarters :— 

SALISBURY  HOUSE,  FIN8BURY  CIRCUS.  LONDON,  E.G. 


[WRITE    FOR    CATALOaUBS. 
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The 


If 


MclNNES-DOBBIE" 

(Latest  form  of  our  "  Mclnnes")    • 

PATENT  Indicators 


-  -  for  -  • 

HIGH    ©    LOW 
SPEEDS. 

Til  Zw9  type*:— 
External  Spring 

Enclosed  Spring 

Each  made  in  several 
P'orms  and  Sizes. 


NO,  D 

IJJSTflUMIHT. 


ExriRNAL 

Pressure  SmiNO  Tv?e. 


SPECIAL  INDICATORS 
6  Explosion  Recorders 
for  Gas  6  Motor  Engines, 
etc. 


Soft 
Maktrt: 


DOBBIE  MclNHES,  LD. 

(T.  S.  Mclnnes  &  Co.,  Ltd.,  &  Alex.  Debbie  &  Son,  Ltd.,  Amgd.), 
INDICATOR     MAKERS     TO     THE     ADMIRALTY, 

45.  Bothwell  Street,  GLASGOW. 

&  at  GreenocK,  South  Shields   &  London. 


Locomotives,  &c. 


lUtUaM^dla 


THE  HUNSLET  ENGINE  CO., 

LEEDS. 


l,TO., 


IMANUFACTURBRS    OF 


TANK  ENGINES 
Of  all  Descriptions. 

Designs  and  Specifications  Supplied 
or  Worked  to. 


Telegrams  :  "  Engine.  Leeds." 


Telephone:  528 


Baldwin  Locomotive  Works. 

Burnham,  Williams  &  Go.    Philadelphia,  Pa.,  U.S.A. 

Code  Address  :   "  BALDWIN,   Philadelphia." 
General  Agents :    Messrs.  Sanders  &  Co.,  110,  Cannon  St.,  London,  E.C. 


Broad  and  Narrow  Gauge  LOCOMOTIVES. 

ELECTRIC   LOCOMOTIVES  with  Westinghouse 

Motors.    TRUCKS  for  ELECTRIC  CARS. 

Mine,  Furnace,  and  Industrial  Locomotives. 

Operated  by  Steam,  Compressed  Air,  &  Electriciiy* 
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M&dMiir 


Rollins  Stock,  &c. 


W.  R.  Renshaw  &  Co., 


Manufacturers  of  .    . 


Limited, 


RAILWAY  WAGONS, 

WHEELS  &  AXLES, 

AND   IRONWORK, 

ALL  STEEL  HIGH- 
CAPACITY  WAGONS, 


IRON  &  STEEL 
STRUCTURAL  WORK, 
TANKS,  ROOFS, 
RIVETED    GIRDERS   AND 
PIPES. 


London  Office:  PhCBnix   Works, 

46,  KING  WILLIAM 
STREET,  E.C. 


STOKE-ON-TRENT. 


<dOOOOOOOOOOOOOOOO(^00000000000000000000<^^ 


F.  A. 


OF    EVERY     DESCRIPTION 


KEEP,  JUXON  &  Co. 

TANKS 


RrVETTED  V/OHK 


TRANSPORT 
SERVICE. 

MrSCELLANEOUS 
IRON-PLATE  and 
CONSTRUCTIONAL 
IRONWORK. 


r  orward  Works. 

DARN     STREET, 

BIRMINGHAM. 

N&tkrnfcl  Telephone :  flfTTO. 
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Boilers 
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COCHRAN 


PATENT 

VERTICAL 

MULTITUBULAR 


3> 


if 


IS 

H 

H 

If 

B 

!S 


!» 


ti 


s* 


Si 


BOILERS 

SAVE  25  °  o  IN  FUEL. 

Easily    Cleaned.  Easily    Erected. 


Delivery  from    Stock, 

In  Units  from 

10  T0 150 

I.H.P. 


IN   BATTERIES 

up  to 

ANY  POWER. 


COCHRAN  &  Co., 

ANNAN,   LTD. 


Hk.u)  UiFiCK  AXii  \Vork:>  ; 


m     Annaiii    SCOTLAND. 


Sanctuary  House,  Tothlll  Street, 

WESTMINSTER,  S.W.  "MLLTITUBE,  ANNAN."      '*  MULTITUBE.  LONDON.  ' 


giiiJiiiiiiaimuia!a!!i!«!!i!ii!ii!!ini!iiMi-!i!a!3itES3i3!ai3i^ 
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Pumps,  &c. 


♦♦♦♦♦♦»♦ 


♦♦♦ 


Turbine 
Pumps 

FOR    HIGH   LIFTS. 

Capa^cityt  3|000  g&ls*  per  tarn* 

Lift,  800  fed. 

Unprecedented  Efficiency* 

MATHER  e  PLATT,  Ltd., 

SALFORD  IRON  WORKS. 

MANCHESTER. 


m 


\P9ii  .       C       O 


S.  HOWES  Co. 

LITTLE  GIANT    TURBINES 

Pelton      Wheels,      Water      Motors       and 
Water  Wheels, 
Centrifugal  and   Steam   Pumps. 
*'  Eureka  '*   Exhausters,   Blowers,   Fans,  and 

ti  eaters. 
Portable   and   Stationary   Forges. 
Hand  and   Po^ver  Drills* 

Grain   Scales   and  Weighing   Machines. 
Grinding        Mills,       Disintegrators       and 
Crushers. 

160  Page  Turbine  Catatog:u€  sent  free  upon  application* 

HcMd  Oflices  snd  Show-rooms:  — 

64,  MARK  LANE,  LONDON,  England. 

GoT«rninefit  CoDtracli^rft* 


Pumps,  &c. 


TANGYES 

STEAM   PUMPS 


FOR    ALL    DUTIES. 

''  SRECIAL.  "      DUPLEX 
RLY-\A/HEEL     6cc., 

ALSO 


n  Centrifugal  Pumps,    Treble -Ram   Pumps,  etc. 

^^'-     Electrically  Driven  Pumps 


14  X  8  X  12 in.  "Special**  Pump. 


A     SPECIALTY. 


l^,"^^^^?.™    Birmingham. 

London,  Hewcastlo,   Manchester,  Glasgow,  Cardiff,  Rotterdam,  Bilbao,  Johannesburg. 


kk 


VACUUM"    WASTE    OIL    FILTERS    (Patent). 


SAVE    INITIAL    OUTLAY    IN    A    SHORT    TIME. 


Prices  from  378.  6d.  to  821  each,  with  filtering  capacities,  varying  from  2  gallons  per  ^ire«k  to  90  gallons  per  day.     ( In  three  tj'pes.) 
vLargely  adopted  by  gas  engine  and  other  machinery  users.    Invaluable  for  Electric  Lisbttng  Stations.    Full  particulars  on  application— also  of  our 


Cloaed. 


••B**  TYPE 
PATENT  FILTER. 


«,  o  «  b 

0=     S  p 
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VOXtAOB      CJi.BX>«Err8. 


;2     g 
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Open. 


VACUUM   OIL  COMPANY.  UF-P^  Norfolk  Street.  LONDON.  W.C. 
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Boiler  Mountings 


"- 


WiNNS  Reliable  Mountings 


FOR 


Ml  rnri  1 1  r 


AND 


•'^nruT 


ENGINES 


Write  for  New  Catalogue 


CHARLES  WINN  &C9 

Engineers,  BIRMINOHAM. 
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MkSMHEIEl?    '  Brass  Foundry       ^ 

^ ^ *— -<.^ ^ — "• ^ I    8^ 

•X"  Bunt  u, 
^     Mitton, 


MAKERS   OF 


G.  M.  Flanged  Wheel  Valve. 
No.  106.    B  Type. 


HIQH^CLASS 
FiniNGS  ONLY 

for  Engine,  and  Boilers* 


Engineers'  Brass  Finishers. 

CROWN  BRASS  WORKS, 
OOZELLS  STREET  NORTH, 

BIRMINGHAM. 


Patent  ••  End  Sifjht  "  Oil  Distributing  Box. 
No.  881. 


Milton's  Patent  Centrifugal 

Crank  Pin  Oilci. 

No.  381. 


Oil  Gauge  Indicator  for  Solid 
Bearings. 

No.  849. 


Steam  Cylinder  Lubricators. 
No.  863. 


Mitton's  Pate  it  Lens  Face  Pressure  Gauge. 


r)0 


Jli  V 


BiBMmg 
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Valves 


■in-  II 


Steam  ^^^  Water  Valves. 


This  illustration  shows  how  our  STANDARD  VALVES,  which  are  made  in  lots  up  to 
several  hundreds  of  a  size,  can  be  adapted  to  special  circumstances. 


QUALITY. — Being  large  manufacturers,  our  Valve  Shop  is  but  part  ot 
our   business.     We  make  from  50  to  65  Engines  and  Air  Compressors 

each  month,  and  all  the  experience  gained  there  is  constantly  applied 
to  our  valve  designs.  Our  valves  are  made  of  the  best  materials  in 
the  most  modern  way,  on  the  interchangeable  plan,  to  be  the  best 
of  their  respective  classes. 

DELIVERIES. — As  our  output  of  valves  is  measured  by  thousands  of 
tons,  we  are  able  to  keep  a  large  stock,  and  can  ship  large  or 
small  lots  quite  promptly. 

CATALOGUES. — Our  Catalogue  22  S  of  Steam  X'alves  giv^es  prices, 
weights,  dimensions,  photographs,  and  drawings  of  over  i,ooo  patterns 
and  sizes  of  valves.  It  contains  in  its  i68  pages  mi4c/i  i7iforntatio7i 
luvahiablc  to  Enc^ijieers,  and  is  sent  free  of  cost  to  responsible  inquirers. 


Alley  6  MacLellan,  U 

Sentinel  Works,  Polmadie,  GLASGOW. 


TD. 


6i 


SMiiaiS 


Bennis  Stokers 


BENXIS    STOKERS,    CONVEYING    AND    ELEVATING    PLANT,    ON    CORNISH,    LANCASHIRE, 

AND    WATER-TUBE    BOILERS. 
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Furnaces 


■H  II 


Fors — 

CASE-HARDENING, 
,  FORGING, 
RE-HEATING, 
CALCINING, 
RIVET  HEATING, 
etc.,  etc. 


Specialities  t — 

"WEARDALE"  FURNACE. 
ROSS  &  GIBSON'S  PATENTS. 


I 


W.  F.  MASON,  Ltd, 

ENGINEERS, 

Manchester. 
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H^fSMHEilf 


Furnaces 


POETTER   &  CO., 


Civil  Engineers  and  Contractors, 

116.   VICTORIA    STREET,   WESTMINSTER,   S.W. 


Sole    Representative 


P.    J.    MALLMANN,    M.A.,   C.E. 


New  Continuous  Re-heating  Furnace 

of  American  Type,  with  our  own  Improvements. 


No  Smcke  Development  with  our  Air  Heating  Apparatus,  using  gas  or  half 
gas.  or  with  direct  firing. 

KegcMierative  and  recuperative  system. 

Output  30  to  200  tons  per  day  of  twelve  hours. 
Superior  to  the  Furnaces  now  in  use. 

One  Furnace  can  replace  two  to  three  Furnaces  of  the  usual  construction. 
Economy  of  Fuel :  50  per  cent. 
Great  Reduction  of  Waste. 

Fifty  to  Seventy  per  cent,  reduction  in  cost  of  labour. 

Workingf  of  Furnace  exceedingly  easy. 

Repairing*  work  reduced  to  a  minimum. 

Initial  Cost  c)f  laying  down  Plant  very  moderate. 

Applicable  for  re-heating  ingots  and  half-finished  material  of  all  dimensions. 
Results   obtained   by   the   trial   working   of   our   new    Continuous  Re-heating 
Furnace  in  a  Plate  Rolling  Mill  for  several  months: — 

Output  in  twelve  hours         ...         ...         ...         ...         105  tons. 

Waste     4  per  cent. 

Consumption  of  Fuel  per  day  :— 

Without  night  coal 9  tons  (9,000  kilos). 

Including  night  coal io'2  tons  (10,200  kilos). 

Furnace    hands    required,    including    handling   cold   and  removing  heated 
blocks  : — 

per  day      7  men. 

per  night  ...         2  men. 

Coal  Slack  of  Gas  Coal  used  for  firing. 


The    Furnaces    are    supplied    ready    to    be    started. 


Correspondence    Invited.      Estimates    on    Application 
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stokers,  Transporters,  &c. 


Temperley  Transporters. 

For  Rapid  and 
Economical 
Handling  of 
General 

Cargo, 

Coal,  Ore,  &c. 

TEMPERLEY 

TRANSPORTER 

COMPANY, 

72,  Bishopsgate  Street 
Within,  London,  E.G. 

Telegraphic  Address: 

"TRANSUMO,  LONDON." 
Temperley  Patent  Fixed  Transporter  and  Travelling   Tower  Transporter  «rorking  —  ,      .  vi 

In  conjunction  at  West  Middlesex  Water  WorKs,  unloading  coal  and  distributing     Telepbone  No. : 

over  storage  ground-    Load.  33  cwt.  365  LONDON  WALL. 

I 

I 


I 

I 


IF  YOU  WANT  THE  MOST  EFFICIENT 


STOKER 

Coking  or  Sprinkling  Type 

£  TO -^i. 

MELDRUM$."''"!fL  Manchester 


WRITE   TO 


^1 


For    Lists    and     Testimonials. 

London  OFFICE:  66,  VICTORIA  STREET,  WESTMINSTER. 


t 

t 


Bridges  and  Roofs 


MACHINERY  fir 
ECONOMIC  HANDLING 
OF  MATERIALS. 


DESIGNED   AND    BUILT   BY 


5-ton  ELECTRIC  TRAVELLING  CANTILEVER  CRANE 

For  Stocking*  and  I^adinj;  Material.    Span,  325  ft. 


The  Brown  loisting  Company. 

London  Office— 

39,  VICTORIA  ST.,  S.W. 

Main  Office  and  Worlcs— 

CLEVELAND,  OHIO,  U.S.A. 

New  Yoric  Office— 

26,  CORTLANDT  STREET. 


More  durable  than  iron.  Cheapest  for  all  spans  upto  100  Feet 


D.   ANDERSON   6  SON,   Ltd., 


LAGAN    FELT    WORKS.    BELFAST,    and 
FINSEURY    PAVEMENT    HOUSE.    LONDON.    E.C 


■  »p- 


]ffe@MIIKIE)f  Electric  Cranes,  &c.  | 


Jill.  i 


'- 


Electric  Cranes. 


UP  TO 


100  TONS 


CAPACITY. 


SEND      FOR      OUR     NEW 
CATALOGUE, 


THOMAS   BROADBENT  <5  SONS, 

HUDDERSFIELD. 


Limited, 


CRANE  WEIBHERS. 


OURS  STILL  LEAD  FOR  ANY 
NATIONAL  STANDARD. 


S.DENISON&SON 

Hunslet  Moor, 


Near 


IP — J3jg^ M ■■!■  r  T  |i  ^ 

E¥  Electric  Cranes,  &c.  I 


lO 


^PTON  &  COMgA^ 


^ 


ELECTRICAL    ENGINEERS, 


>o 


^^FO 


RD    & 


SHb 


O^ 


TELE ORAM S : 
"CROMPTON,  CHELMSFORD.' 
'CROMPTDN.    LONDON," 


OVERHEAD    TRAVELLING    CRANES 
LOCOMOTIVE    CRANES. 
BICYCLE    CRANES. 
JIB   CRANES. 
"DERRICKS,    HOISTS,   &.C. 
ONE,  TWO,   AND   THREE- 
MOTOR    CRANES. 


TELEPHOhfES: 
CHELMSFORD  No.  2* 
tgG9  LONDON  WALL   (NATIOHAL). 
4736  CENTRAL  (POST  OFFICi). 


3-TON   SINGLE   MOTOR    LOCOMOTiVE   CRANE. 

6(> 


Cranes 


im  ■    t 


'- 


JOSEPH  BOOTH  &  B 


I-TI>.. 


Rodley,  LEEDS, 

For  Cranes  and  Lifting  Machinery,  6c. 


20  Tons  Steam  Locomotive  Cranes  with  Excavator. 


Locomotive  Cranes 
Overhead  Cranes 
Goliath  Cranes 
Wharf  Cranes 
Derrick  Cranes 


WORKED   BY 


Electricity, 
Steam, 

Hydraulic 
Power, 
Air,  or 
Hand. 


Makers  to  Home,  Colonial,  and   Foreign   Governments. 

Crown  Agents  for  Colonies  and  all  the  Leading  Firms  in  Great  Britain 

INQUIRIES    SOLICITED. 
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Iron  and  Steel 


WALTER    SCOTT,    Ltd., 


LEEDS     STEEL  Telegmms: 

«w«.  ^  «^  •*  ^  "  Bbssbbbr, 

WORKS  .    .    .        lbbo.." 
LEEDS,  ENGLAND. 

Manufacturers  of    .    . 

Rolled  Steel 
Joists, 
Channels,  etc. 

Mild  Steel  Blooms,  Billctc, 
Slabs,     Tinban,     Rounds, 

and  Flats. 

Tramrails. 

^00*5  Of  Sections  and  other  information 
on  application. 


C/rankshafts  and  Forgings 

(ON  ADMIRALTY,    WAR   OFFICE,    6c.,    LISTS.) 

BENT    CRANKS 

(Square  or  Round) 

For  Marine  and 
other  purposes. 


Bent  Three-Throvr  Pump  Crankshaft. 


WOODHOUSE    AND     RlXSON, 
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Iroa  and  Steel 


Some 


Iron  and  Steel 


J|     Contractors  to  the  Admiralty,  ^ 

S|    War  Office,  &  India  Office.  ^ 

I 


It    may     not     be     generally    known,     but  ^ 

^-w                         there    are     over     40     ^^    H.M.    War  ^^ 

^                            Vessels    furnished     with     fitments     manu-  ^^ 

Q                           factured  by  our  Drop  Stamping  Process.  A 

^^                            We     have      also     supplied     fitments     for  mJ^ 
several  Japanese  Vessels. 

^  (6 

;,    THOS.  SMITH  &  SONS  of  s.i.i.y.  ua.  ^ 

Q  BIRMINGHAM. 


<C» 


(A 


EDGAR  ALLEN  &  CO.,  L^^ 

TOOL  STEEL,  SAW  &  FILE  MANUFACTURERS,  &  STEEL  FOUNDERS. 

SOLiB    MAKERS    OP    .    . 

Y^-^^The  EDGAR  ALLEN 

MIR-Ii 

^^^^^^S^       TRADE    MARK  GRANTED  1885 

HIGH-SPEED  TOOL  STEEL  AND  TWIST  DRILLS. 

Allen's  <^^  Manganese  Steel 

CASTINGS  &  BARS  for  TRAMWAY  POINTS  ft  CROSSINGS,  DREDGER  PINS&  BUSHES,  ORE  CRUSHERS,  Sc. 

CORRESPONDENCE      INVITED. 

Imperial  Steel  Works.  Tinsley.  SHEFFIELD. 
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Air-hardening 


*^rr 


Iron  and  Steel 


Farnley  Iron 


PUDDLING 


Farnley  Bar  Iron  is  used  in 
Mining  for  pit  cages,  suspending 
gear,  and  other  important  parts, 
and  on  all  the  leading  Railways 
in  Great  Britain,  India,  and  the 
Colonies,  for  shackles  and  other 
vital  parts  subjected  to  repeated 
shocks. 

Farnley  Iron  will  stretch  cold 
from  li  in.  to  2^  in.  in  a  length 
of  6  in.  before  fracture,  and  is 
safest  for  welding. 


Address:  The  Farnley  Iron  Co.,  Ltd.,  Leeds,  England. 


HerbertIPehamI" 

ripoDCATES'v/ol^KS 
BlRMirlCHAM. 

TELEGRAPHIC  ADDRESS 

"FLOODGATE"  BIRMINGHAM. 

TELEPHONE     N?  373. 

STOCK    250,000    CROSS 
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Iron  and  Steel 


,U  fc 


,fc  III  » 


^ 


Head  Office  — 
St  Paul's  Square, 

Birmingham. 


Water  LOO  Chambers 
I9.WATERLOO  Street 

Glasgow. 


STYRIAN  STEEL  WORKSt= 


Sheffield 


PROMPT  REPLIES. 


PROMPT  DELIVERIES 


.\ J  li' 


U 


BOHLER'S  STYRIAN  STEEL 

m  BARS, BLANKS, FORGINGS,DIES 
TWIST  DRILLS  AND  FINISHED  TOOLS 

CONTRACTORS  TO  H  M.GDVERNMENT.WAR  QFFfCE.ADHIRALTYJKDUOmCEKFOREICIIUVUIIHENTS 

CORBESPONOEWCE  SOLICITED.  PROMPT   BE  PLI  ES.  P  RDMPT  OFl  lUFBiF  <: 
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Hk^MDKliltf  Iron  and  Steel,  Rivets,  &c. 


,fct  » 


III        »> 


~  ' "  '- 


INQUIRE 


FOR 


CAST=IRON 
COLUMNS 


AND 


RIVETTED 

STEEL 
STANCHEONS. 


PIT    HEAD 
GEARS 


AND    . 


HEAPSTEADS 


FROM 


HEAD, 

WRIGHTSON, 

&  Co.,  LtiL, 

TEESDAIX  nON    WOKRS.  THOKNABT^N.TISS: 

STOCKTON    FOKGE   WORKS.  STOCKTOiM>N.TlSS: 

EGGIXSCUFTC  FOONDKT.  STOCKTON.ON.TIIS. 


j^g^^@aglKlElJ    "lron'&  Steel.  &c.J| 


*Jpl-' 


FRIED.  KRUPP 

Aktiengesellschaft 

GRUSONWERK 

MagrdeburfT-Buckau* 


COMPLHTE 
MACmNERY 
fftr 


Cement 
Works. 


Grinding   and  Fixing   Plant   ,      » 

for  Calcium  Carbide   Factories* 

^  ^  ^ 

W.  STAMM. 


25,  Colleso  Hill, 
Cannon  St,,  London,  E.C. 


Drop 
Forgings. 


You   shouLd    use   them   Instead 
of  castings  if  you   'want 
Strength,  Lightness,  and  Finish^ 
Inquiries  solicited. 


SMITH'S    STAMPING 
WORKS,  Ltd .  Coventry. 

The  Englneerlnl  snd  5hlpbulldiri«  Stamper** 


if^iSMiiiai' 


Tubes 


•iw  il 


MANUFACTURERS    OF 

Weldless  Steel 


Iron 
Tubes, 


Steam  Pipes,  Hydraulic 
Tubes,  Boiler  Tubes, 
High  Pressure   ,    - 
Steam  Mains, 


HOLLOW  FORGINGS, 
COLLARS.  FERRULES 
BUSHES.  LINERS. 
COUPLINGS.  AXLES. 
PISTON  RODS. 
Etc..  Etc., 
Quoted  tor  on  .  . 
raceipt  of  .  .  , 
parttcutari. 


Super-heaters 

A  SPECIALITY. 

Contractors  to  the  War  Office 

and  Admiralty. 

Tubes  Limited 

BIRMINGHAM. 


Nat.  Telephone  No.:  2582.   Telegrams:  "  Cylinder*.  Blrmlttcbam.*' 
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Tubes,  &c. 


\  Thomas  Piooott  &  Co.,  Ltd/::s^v| 


GAS,  HYDRAULIC  and 
GENERAL  ENGINEIBS. 

^    #    # 

tlatiAl   Ironwork  at   iiii 

cl«icrLptlani^ 
Colanifi*.  CLrdnrm^  Castings^ 
Wftldad&ncI  Rlveit«d  Btsflt 

Btnmped  m.nd  Staal   Angle 

Flange*. 
StAflL  Cblmn«iri  ol  Alt  tlsefl 

and  damJKiiBt 
Tji.>ihB  In  St««l  or  Camt  Iron 

foi«  P«itrDlaunt  A  WBtier, 
Faiis   for  Sugar,   C«»'iia.» 

Ac,  for  all  MarHaCv* 

#     J     ^ 

LQttdim  Office: 

83,  Qu»sfi  Victoria  St.FC 

-  A  tins,  Blrmtnghani." 
■'  lnter«eclionK  London/' 

ABC  and  At  Cod^s  u^^d. 


St«)  Lattice  Girder  Bridge.  In  onespan  of  115  (cti  in  mcheSK  I3  feet  decp^  and  tj  feft  wide,  erected 

o^fif  the  Kivcir  Teme  al  Ludlow,  and  cnnyinc  Welded  Steel  Main  $  feet  G  inches  diameter, 

lor  the  Birmingham  Welsh  %Vatcr  5c heme. 


LAUNDRY  MACHINERY 


Also 


COOKING 
APPARATUS 


Catalogues  on  Application. 


W.  Summerscales  &  Sons,  Ltd., 

Phoenix  Foundry,  KEIGHLEY,  England. 
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Miscellaneous 


JOHN    Z.     THOM. 


Why  do  you  pay  9d.  to  I/-  per  1,000  gallons 
for  water,  when  you  can  pump  it  for  less  than  l^d. 
from  an  Artesian  Well  on  your  own  premises? 

Let  me  know  the  amount  of  water  you  require 
and   I   shall  be   pleased   to  quote. 


I^iLTRICROFT. 


Boltons'  Downtake 
Superheater 


WITH  DOUBLE 
CIRCULATION. 


IMFROVCD  BOX   AND      FIELD  *  TUBES.    (rvTKMMv) 


Slmpl*  and  Reliable. 

Sav«s  to  to  15  «  ... 

Is  made  of  Steel 

throuchoiit. 

A  Iar8«  number 

work'nfc  In  - 
Textile  Mills, 
Paper  Works, 
CoUUHes. 
Electricity  Stations, 
Flour  Mills.  e;c. 

Suitable  for  any 

Workinc  Pressurft 
up  to  200  lbs.  per 
square  inch. 

Approved  of  by  Lead* 
me  Enirineers  and 
Insurance  Co.'s. 


Readily  Applied. 


Inexpensive. 


f^EPEAT  ORDERS 


ettttem  9M  SMKrt^atmi  Steciallsts, 
43^  Oammmwmi^^  mAmOM£ST£R. 


WAYGOOD 


Electric 


Hydraulic     |    kl  ■      I  Wa 

';,  I  CRANES. 


Belt  Driven 
Hand  Pow 


Falmouth    Rd.,  LONDON,    SJB. 


So 


IfedMIEE^ 


Miscellaneous 


THE  ROSSENDALE  DELTING  CO.,  L 

10.  West  Mosley  Street,  MANCHESTER. 
LONDON  Showrooms:    117.  Queen  Victoria   Street. 


TO.. 


Telegraphic  Address: 
"HAIR,  MANCHESTER." 


PATENTEES   AND 


Telephone  No, : 
2656  MANCHESTER. 


SOLE    MAKERS 


OF   THE 


.A.Y.  BELT, 


The  STRONGEST  and  BEST  DRTVnsiG   BELT. 

Unrivalled  for    •    •    . 

DURABILITY,    EFFICIENCY,    STRENGTH. 

Every  Belt  Guaranteed.  Catalogue  on  application. 


fr  J.  B. Treasure  &  CO- 

Excelsior  Flre^Polished 

GAUGE    GLASSES, 

LUBRICATORS, 


INDIA-RUBBER    WASHERS, 

Vauxhall  Road,  Liverpool. 


/j 


r 


I    ^^1 


£4 

1^  ■ 


PHOTO-PRINTS 
IN  TWO  MINUTES 

By  Electric  Light  in 
your  o'wn  office.      # 

saO     MACHINES     IN     USE. 


Fall  PMrtlcalmnt  on  appllcmtlon  to  the  OriglamI 
taveaton:— 

B.  J.  HALL  ©  CO., 

Drawing  Office  SUtionera, 
39,  Victoria  Street,  LONDON,  S.W., 


And  at  32,  Paradise  Street,  Birmingham. 


Dynamos  ^  <^otorsro 


»'  (siSlcg'^yyisoim  IE>iF®s 
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Miscellaneous 


■m  [fa 


JOHN    HARDI5Ty, 

10,   INDEPENDENT   BUILDINGS. 

FARGATE.    SHEFFIELD, 

MACHINERY     VALUER. 

Tel^gnims :  "  Hakdkxed.  Shbkfikld.*  Telephone  3786. 


HARTNESS 

AUTOMATIC  OPENING  DIE 

The  most  satisfactory  means  yet  devised 
for   the  production  -  of    screw  threads. 

JONES  ft  LAM80N  MACHINE  CO., 

JUBILEE   BUILDINGS, 
97.  Quean  Victoria  Straet,  LONDON. 


Carbo-Silica 


(PATENT) 


Refractory    Bricks    and 
Blocks  for 

Furnaces 

for  temperatures 

OVER  3,50(f  Fahr. 

E.  J.  &  J.  Pearson 


LTD. 


STOURBRIDGE. 


South  Eastern  6  Chatham  Rail^way. 

THE    CONTINENT 


Foup    Royal    IMCail   Rou'fces 


DOVER 
CALAIS. 


FOLKESTONE 
BOULOGNE. 


VIA 


DOVER 
OSTEND. 


QUBENBORO 
FLUSHING. 


LONDON-PARIS    IN    LESS    THAN    SEVEN    HOURS. 

Fire  Services  Daily  in  Each  Direction. 


ItBliir      EX] 


BKtVXCl 


Daily  (Sundaj-s  included),  via  FOLKESTONE  and  BOULOGNE. 


CHARINa   CRosa 

PARia  -     -     - 


P.M.       I 

2.20    I    PARia  ... 
•.15    I   OMARINQCROaa 


Mail  Route  via  Dover  and  Ostend. 

Three  Express  Services  Daily  ta  Each  Direction. 

Flushing  Royal   Mail   Route  to  Germany,  etc. 

T\\n>  Services  Dailv  in  Each  Direction. 


For  Fiill  PurtlculHrs  see  S.E.  &  C.B.  Continental  Time  Tables,  price  3d. 


VINCENT  W.  HILL  Gtm^s:  ita^a-t- 


QUJIRTO     BIZJE, 

la.  411. 

COHPLSTB, 


Is.  7d. 

COMPLETE. 


FILE 

For  LETTERS. 
INVOICES,  dc. 

0    0     0 

$dia  iw  all  $tiilOier$« 


0     0     0 


S.  M AlER,  "Pilot"  House,  9  &  lO.  James  Street,  City  Road,  LORDOI,  E.e. 


Whether  you    ^^ant  Shorthand   for 
your    o^rn     use     or     for     use     in 
your  office- 
Printed      inter-readahle 
notes      are     a      distinct 
advantage. 

For  particulars  (free)  or  Instruction 
Book     (6d.),     Write     to     Dept.      £, 

Head      Ofnce»      25.     Southampton 
Row,  LONDON.  W.C. 


The 

Stenotyper 

Shorthand 

Machine 


Gives  a  printed 
permanent 
record  readable 
by  others. 


'^mMlIJ        Miscellaneous 


THE  NEW  OFFICE  TYPEWRITING  PAPER  1 1 1 

(MADE    IN    ENGLAND.) 


Every  Sheet  bears  this  Watermark, 


'mM@\!l®  ©®K1®" 


Manufactured  in 

WHITE  and  FIVE  TINTED 

SHADES. 


Sol9  Mmnufmctunn  mad  Pnpritton :— 

LEPARD  &  SMITHS,  Ltd., 

29,  King  Street,  Covent  Garden, 

LONDON,   W.C 


Imsiruoi  your  Stationer  or  Printer  to  supply  this  pmper  only, 
or  It  unmble  to  obtain,  write  Mreot  to  us  ami  we  will  gladly 
send  speolmens  and   the  name    of   the    nearest    Stationer 

who  oan  supply  youm 


TWO    STOKERS, 


A  and  B,  worked  succt^ssively  at  an  annealing  furnace.  While  A  was  tiring,  the  furnace  received  attention  about 
every  25  minutes  ;  and  while  B  was  tiring,  the  coaling  took  place  about  every  hour.  These  facts,  and  the  corresponding 
variations  in  the  temperature  of  the  furnace,  are  quite  clearly  seen  from  the  accompanying  illustration,  which  is  a 
copv  of  the  chart  automaticallv  registered  bv  one  ot  our  CALENDAR  RECORDERS,  working  in  conjunction 
with  an  ELECTRICAL  RESISTANCE  THERMOMETER  placed  in  the  furnace. 

On  request,  we  will  send  full  information  regarding  Recorders  and  Electrical  Thermometers. 


Bl  Cambridge  Scientific  Instrument  Co., 

works  ma  maaofflct:  CAMBRIDGE. 


LTD. 


COMloiiOffiM.  92,    HATTON    GARDEN,    E.G. 


miim 


Miscellaneous 


W.H.WILLCOXeCcLtd.    • 

23.  34  and  36.  Southwarh  Street.  LONDON. 

PENBERTHY  PATENT  INJECTOR 

Fop  all  Boilers.  ^^^''^''iSl^:J"S?c!^  '^'^ 

OVER    2S0,000    IN    USE. 

HANDLES   HOT  WATER.  Will  DelWer  at  Boiling  Point. 

WorKs  on  HUh  and  Low  Proasures. 
AUTOMATIC  and  RESTARTING.         LIfta  up  to  22  ft. 
IN    3     STYLES     AND    16   DIFFERENT    SIZES. 


MOULDERS*  LETTERS  AND  FIGURES 


Marka,  Name  Stankpa,  Branding  Iron  a.  Seta  of  Letter 

and  Figure  Punchea,  Braaa  Labela  and  Time  ChecKa, 

Emboaaing  Preaaea.  Diea  and  Seala,  Braaa  Name  Plates, 

Stencil  Plates,  India  •Rubber  Stampa. 


EDWARD  PRYOR  *  SOf,  68,  West  Street,  SHEFFIELD. 


ASHTON'S 


LUBRICATORS 


NEVEP  fail.       Thousands  Sold. 

SENT    FOR   ONE    MONTH'S    FREE   TRIAL.    

Size  J  i  I  2  4  Pints. 


Aah 


Price     36/-         39/-   •  •   4S/-         TSh        110/-    each. 

Do  not  confuse  this  with  the  cheap^  unfinished,  American  make. 

i.rrZ..6.  THOMAS  A.  ASKTON,  Ltd.,  Norfolk  Street,  Sheffield. 


J.  Fredk*  Mellmg» 


14,  PARK   ROW. 

ff    England,  i 


•^  Iron  &  Steel  Bara,  Platen,  Sheets,  write  for 

^  Qirders,  Channels,  Angles,    RmllSf  SActiDnUitA 

^  Blooms,  BIHeU,  Sc  Slabs.  ^""^  ^''^ 

STtltgr^m*  t  "  LSGATIOX^  LEEDS." 


I 
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Miscellaneous 


''New  Zealand 
Mines  Record. 


ff 


PRICE    Is. 


A  MONTHLY  JOURNAL  issued  by  the  New 
•^^  Zealand  Government  Mines  Department, 
containing  information  respecting  the  Mining 
Industry  in  New  Zealand,  abstracts  of  Geological 
Reports,  Reports  from  the  Wardens  of  the  Gold- 
fields,  and  Reports  of  the  Inspectors  of  Mines, 
&c.,  &c. 

Copies  can  be  obtained  at  the  New  Zealand 
Government  Office.  13,  Victoria  Street,  S.W.,  and 
Messrs.  Eyre  and  Spottiswoode,  East  Harding 
Street,  Fetter  Lane,  E.G. ;  also  of  Messrs.  Street 
AND  Co.,  30,  Cornhill,  E.G. 


TRADE  IN  SOUTH  AFRICA. 


ENGINEERING  FIRMS.  MANUFACTURERS,  and 
MERCHANTS  desiring 

TRADE  IN  SOUTH  AFRICA. 

and  ALL  desiring  Official  and  Exclusive  InformaUon 

concerning  the  Mines  and  Commerce  of  those  vast  Colonies  should 

Advertise  in.  and  read, 

"SOUTH  AFRICAN  MINES 
COMMERCE  AND  INDUSTRIES." 

Established    1891. 

Published  weekly  in  Johannesburg,  price  6d.    With 

\khfch  is  incorporated  the  old  South  African  Mining 

Journal. 

The  Official  Journal  of  the  CHAMBER  OF  MINES  and  of  the 
GOVERNMENT  RAILWAY  and  AGRICULTURAL  Depart- 
ments, and  is  the  leading  TECHNICAL  and  COMMERCIAL 
Paper  published  in  South  Africa. 

This  Journal  is  published  on  the  spot,  and  goes  right  into  the 
hands  of  the  buyers  of  their  goods. 

**tt  Covers  the  whole  Held  of  South 
African  Commerce," 


Advertisement  Tariff  and  Subscription  Rates  can  be  obtained  from 

HECTORSON  AND  CO., 

81,  Bithoptgate  Street  Within,  London.   E.G., 


Sankey's  Fire  Bricks  and  Fire  Cements. 


Every  Description   of  FIRE-CLAY  GOODS. 
VARIOUS  BRANDS. 


STOCX    UNEQUALLED. 


^SANKEY  • 
I    LONDON. E. 


Engineers'    Designs  made  to  Order  of  the  best 
Fire-resisting  Materials. 

WRITE     FOR     NEW     OATALOQUE. 


J.  H.    SANKEY  ff    SON.  Ltd.,  o'Jfi^.  E*^^   Wharf,    CANNING   TOWN,    E. 

ESTABLISHED     1857. 

HIGH.0RADE.       THE    "DIAMOND"    TWIST    DRILLS.        warranted. 

The  Cheapness  of  a  Drill  depends 
upon  Its  Durability. 

If  you  cannot  get  these  Goods  from  your  Dealer,  apply  to  the  Makers- 

THE    WHITMAN  &   BARNES  ManufaotuHng    OOm^ 

1^0,    OUCBM    VtOTORIM    STREET^    LOMDOIt,    CO. 

DT^aw.cOPYING    ^AF^ERS   and   ILiINENS. 

I^MI,  Ustt  on  IIM  «raM< ;  «■•  Umm  os  WMIt  Qrossd ;  Blsok  LIim  os  Whitf  flrMsi. 

PRIGE    UST    ON    APPUGATION. 

New  Cataloffue  In  the  Press.    Price  is.,  post  free. 
HAMUFVTURERS  OF  PHOTOCRAPHIC  DRY  PLATES,  P/yPERS.  H0UyT8,  CAMERAS,  AND  SUNDRIES. 

l^y^I^ION      &      Co.,      Ltd.,      22,  23,  Soho  Square.  London,  W. 
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too  Drills  at  4s.  each  are  dearer  than 
75  Drills  at  6s.  each  of  the  same  sixe 
If  these  win  do  the  same  amount  of  worK. 


1>         Iff 


THE 


RUBBER  STAMP 


COMPANY. 


COMMERCIAL  STAMP  MAKERS. 

ENDORSING  STAMPS  OF  EVERY  DESCRIPTION. 
SOLID  RUBBER  TYPE  OUTFITS  AND  HOLDERS. 

SPECIALITIES  in  Dating, 
Numbering,  &  Timing  Stamps. 

3UTOriATIC  NUriBERING 
MACHINES,  PERPORATINO 
&  EMBOSSING  PRESSES. 

BRASS  LETTERS  FOR  PATTERN  MAKERS. 
DIE  SINKING,  LETTER   CUTTING.  AND  ENGRAVING. 


BIRMINGHAM  OFFICES: 

1  and  2,  Hoiborn  Buildings, 
Broad  Street  Corner. 

Correspondence  Invited. 


MORETON'S  E.G.  PAINT. 


(ELECTRO   OALVANISINa.) 


Unequalled  for  .     . 

Coating  all  kinds  of  Machinery. 

Ask  for,  and  see  you   get   the    only    genuine. 


to  withstand 
400  degrees 
not  affected 
conditions. 


Guaranteed 
heat  up  to 
Fahr.,  and  is 
by    climatic 

THE    PAINT    THAT   WON'T   COME    OFF. 

Send  for  San)ple  of  the  Sole  Manufacturers— 

The  Metallio  Paint  Co..  Ltd.,  Cardiff. 

Friction    Couplings 
and  Pulleys 

(KmR's  Patent). 
Made  in  Kight  Sizes,  from 

5to  1.000  H.P.  for 
Gas  Engine  and 

Dynamo  Drives, 
Hoisting  and  Wire 

Drawing,  £tc. 
Prices  and  Particulars  on 
Application  to 

H.J.H.KING&C0 

Engineers. 

Nailsworth,  Glos. 
London  Aj»ency  : 

P.  S.  Borr,  85.  Graee- 

eharcKSt..  E.G. 
Agents  for  Dundee : 

Geo.    C.   Dcvglat    9 

Co.,  41.  Reform  St. 
Acenisfor  india  : 

D.  Fvrdooaji  9  Bros. 

Apollo  I  St.,  Bombay. 


Miscellaneous 


He  ivho  works  w^ith  bad  tools   is 
thrice  tired." 


FOR  WRITING 


the  only  perfect  tool 
is  a  •  •  • 


Fountain 
Pen. 


SOLD  BY 

STATIONERS 

and 
JEWELLERS 
in  all  parts 
of  the 
World* 


PRICES 


£20. 


The  gold  nib  makes 
writing  rapid  and  easy* 

The  perfect  double-feed 
and  ink  reservoir  make 
dirty  inkpots  tfseless*      J^ 


SUPPLIED  IN      Broad  easy  running  for  correspondence 
ALL  POINTS,      Fine  for  draughting.        ^       J^        J^ 
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GATALOQUE    POST    FREE. 

MABIE,  TODD  &  BARD, 

93,  Cheapside,  LONDON,  £•€♦ 

BRANCHES:—  

95a,  Regent  Street,  W. ;  and  3,  Exchange  Street,  Manchester. 
And  at  New  York,  Chicago,  and  Paris. 


Q  2 


Office   Appliances 


IT  IS  IMPOSSIBLE 

TO   LOSE  PAPERS 


>n¥i^    OiN     THF 


SHANNON  FILE 


ia>ilv  V^ft;*^        nil        I '.III        ilt 

lie.,     uiu     litn-   A.'it^B    * 
ill  itc 


« 


fH.     -sSte^Mk.!.       i:ii.^     -...  ..!•.„ 


-V-^^ 


*"ov;'»       at-        •r.il-.'r 

Ni'IoU'.lfatC  >  c«ru 
CiiUiicliicllia 


a;Mu  i'oiHir  '.duvr  «.o>«r. 


':^at)^ai«diQr- 


MaiSMICail?        card  Systems      1f|f 
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If^dMJKiatf    Business  Systems 


9to  ^wrti  ffy^f^m  viUHgiOe 

fie4u/U  Without  9er/eet  Vlateria/^. 

L.5^C(K  Cara  Cabinets  have  Special  Fefltiurcs  distiiBct  from  tfeofie  of  «ttcr 

makers. 
Al  TOM  AUG    GRAVITY    CATCHES.- Am    nrtportant   accessory.    No  tnqr 

can  be  removeil  accidentally  front  tJbe  cabinet  and  af^set. 

AUTOMATIC  QMAVITY  iWaS.-QnicUy  released  or  replaced. 
RtHFeCT    ADJiSTtl^Q    AI^GLE    BLOCKS.-A  p^r^Kt  drrice^     Cam    fte 
niov«d  free^  to  and  fro  Lot  the  tray  and  locked  instiutly  at  any  paint* 

COISSrRVCTlOl>i.  US.COW  Cabinets  are  bnfit  for  bard  wear.  They  are 
more  heavily  constructed  than  any  other  cabinets-  on  the  anrhet. 
3tron^^  dovetailed  and  handflonw^y  finisited.. 

CU/^/^C/ry.-L.SwCo.  cabinets  ^e  w  per  cent.  sreatKr  oqwdty  thas 
sinilar  cabinets  at  same  price. 

llH^re    ^  the  further  satisfaction    in   hnming^  thnt   tlfee    Best 
Cabinets,,  with  perfect  arachnnicai  fIttiniESy  are  of  ■HI 
made  1^  Irtish  Labonr^  and  not  by  fcritiah.  C^yita^ 

L.S.CO.  l^S^),  181,  OuMn  Victoria  Strwt,  E.1X 


>.^^ 


ft 


SXjS 


The 

OUYEK 


tlH»  >lm^litmr  prtt(6m»l  t)y   gmettnaera-  tietause  it  is  built  dteir 
i«iiy,  wfticli  imtant^  the  i;orfw:t  ^»ay*    U  sad  by  Leading  Btrgineerln]^ 

Mc.^i^rk  Stewart  ^a^Llovc^  LtiL^  St^tcirftal  ^ismcrnc  O*;  r»£*  ^^^^i^ 
Jc  itijdiCiniJii  Luk;  V{cker«t^«ais  •&  Eltuebcw  I«b(^ ;  Wut  r  weather  &  3l: 
L.id.;  MtMttim  Bf«v*  Ltd.;  Bil*<a  ^  3w*o  Umted^  Ltd.:  Sec  .  ^. 

THKY   Hiiow   ii£^  value.  Jettd  for  Ctlnioigue. 

QUVEt   TTKWKITCK  CMrUT. 
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Office  Appliances 


Modern  Office  Equipment. 


"SYSTEM  IS  THE  FIRST  ESSENTIAL  TO 
SUCCESS  IN  ANY  BUSINESS  UNDER- 
TAKING," AND  THE  CARD  INDEX  IS 
THE    MOST    PERFECT   SYSTEM   OF    ALL. 


The  ^^ Referee'^  Card  Index  System. 

For  Cost  Keepinjc. 

For  following  up  Inquiries. 
For  Accounting. 

For  all  Indexing. 

By  usins:  the  Card  Index  you  will, 
In  a  moment,  find  information 
that  by  ordinary  methods  might 
require  hours  of  laborious  searching. 


Expert  Assistants  sent  out  to 
explain  the  working  of  this  and 
other    Labour  SaTing  Systems. 


The  Cabinets  are  of  English  manu- 
facture throughout,  made  entirely  of  Oak, 
fumed  and  wax  polished,  and  finished  in  the 
best  possible  manner. 

The  Cards  are  accurately  cut  by  special 
machinery  ;  ruled  and  printed  to  any  design. 


Full  particulars  on  application  to  Department  B, 


Partridge  6  Cooper,  Ltd., 


ipi-ipa,  FLEET  STREET, 
I  &   a,  CHANCERY  LANE, 
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London,  e.c. 


The      *•  REFEREE"    Vertical    File.  The    ••  REFEREE •»    Horizontal  File. 

ROLL  TOP   DESKS   AND  TABLES,  entirely   English  Make. 


i 


Ijj      Office  Appliances 
INDIVIDUALITY  AND    ORIGINALITY. 


A  Central  Bureau  for  the 

Filing  of  all  Papers,  Catalogues,  &c. 


DO   YOU  WANT  THEM  ARRANGED 


NXXMSRICAr^X^Y,    ox* 

or  by  Combinations  of  each  ?  ^  ^^l  show  you  howi 

THE  LYLE  COMPANY,  Ltd., 

HARRISON   ST..   GRAY'S    INN    RD..    LONDON.   W.C. 
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Printing 


TWO  WAYS 
OF  DOING  IT, 

^  You  can  waste  your 
money  by  issuing  a 
Catalogue,  which,  being 
a  cheap  and  unattractive 
production,  is  thrown  on 
one  side  as  soon  as 
received,  and  thought  no 
more  about. 

^  It  is  just  as  easy  to 
obtain  a  production 
worthy  of  yourself  and 
of  the  trade  to  which 
you  belong  —  something 
which  will  arrest  atten- 
tion —  something  unique 
in  its  way,  and  certain  to 
be  preserved.  Which  pays 
best  ? 


Southwood,  Smith  &  O  L^^ 

PrintiiK  Experts  A  Specialists. 

PLOUGH   COURT. 
FETTER    LANE.    E.C. 
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Time  Recorders 


CONTROL 


OF 


TIME 


AND 


COSTS 


s 
s 


IN 


o 

WORKS  AND  OFFICE.  * 

s 

COMPLETE  SYSTEMS  ORGANISED  AND  INSTALLED,  g 

O 
O 

o 
o 

International  Time  Recording  Co^  g 

171.    Queen   Victoria  Street.    LONDON.  E.C. ;  § 

O 


For  Details  and  Appointments,  write— 


And  19.  Wmterioo  Street.  GLASGOW. 
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iSMMBEIE' 


Time  Recorders 


Jf  TU 


EMPLOYERS    OF    LABOUR 

Can  save  at  least  57o  ON  THEIR  WAGES 
BILL,  and  thousands  of  employers  do  so  by 

the  use  of  the 


Ci 


Dey"  Time  Registers 

ivhich  are   automatic    machines    for  registering 

the     hour     and     minute    at    which     Employees 

start  and  finish  work. 


They  are  of  British   Manufacture  Throughout, 

They  are  absolutely  the  hest  Time  Recorders  in  the  Worid. 
They  are  the  cheapest  up-to-date  machine  on  the  market. 

They  are  guaranteed  perfect  in  every  detaiL 
THEY    COMPEL    PUNCTUALITY. 


The  "Dey**  time  and  wages  sheets  combined  do  away 
with  time  books,  wages  books,  and  save  90  ^/o  of  clerical 
-wotK.  They  are  adaptable  to  every  requirement,  no  matter 
how  complicated. 

A  firm  using  15  machines  writes  :  "We  shall  be  sorry  when  we 
change  the  boiler-shop  machine,  as  it  was  one  of  the  earliest,  and  has  had  the 
roughest  of  usage  together  with  the  maximum  of  vibration,  and  rudest  of  shocks  ; 
but  it  has  gone  on  working  the  whole  time  (nearly  six  years)  night  and  day,  and 
when  it  goes  to  you  for  repairs,  it  will  be  the  first  time  it  has  been  in  the  infirmary." 


Full  particulars  from  the  Patentees  and  Manufacturers  : — 

HOWARD    BROS., 

10,   St.   George's  Crescent,    LIVERPOOL. 

Tklkgkapiiic  .Address:  "Sonwez,  Liverpoou"  Telephone:  7150  Liveki*ool. 

London  Offices  :  100c,  Queen  Victoria  Street,  £.C. 

TkLEGRAPHIC  ADDRESS:  "COUNTABLB,  IX)XD0N."  TkLKPHONB  :  5690  BAXK. 
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EIGHTEENTH   ENLARGED  EDITION.      Over  l,30O  pases. 

THE  SHIPPING  WORLD  YEAR-BOOK,  1904. 

EDITED    BY   MAJOR   JONES  AND   A   STAFF  OF  EXPERTS. 

The  Work  Embraces :  I.  Customs  Tariffs  of  All  Nations.     II.  A  Port  Directory  of  the  World.     III.  Board  of 

Trade  Rules  and  Regulations.     IV.  Load  Line  Tables,  Sailinsr  Rules.  Lisrhts,  Signals. 

V.  Digest  of  Shipping  Laws.     And  much  other  Useful  Information. 

A   LARGE  MAP  OF  THE  WORLD,  specially  designed  by  J.  G.  Bartholomew.  F.R.G.S.,  F.R.S.E.,  is  supplied  in  a  pocket 

in  the  cover.     Introduced  by  a  RETROSPECTIVE  VIEW  of  1903. 

Crown  8vo,  cloth.    Price  :  In  the  United  Kingdom,  5s.  ;  foreign  countries,  6s     Post  free. 

ST.  JAAfES'S  G.4Z£7T£.-"  Those  interested  in  trade  and  navi- 
gation  will  doubtless  have  frequent  recourse  to  'The  Shipping 
World  Year  Book,'  which  is  the  most  complete  manual  published 
of  its  kind.  The  volume  is  supplemented  by  a  specially-prepared 
map  of  the  world  by  Mr.  J.  G.  Bartholomew,  which  is  the  best 
commercial  map  we  have  yet  seen." 

GLASiiOW  HERALD.— ^' The  book  more  than  ever  commands 
the  confidence  of  those  large  mercantile  classes  who  have  been 
accustomed  to  consult  its  pages  for  world-wide  information,  and 
always  with  success." 

NEWCASTLE  CHRONICLE.— ''Those  who  refer  to  it  will  find 
all  matters  appertaining  to  the  business  of  the  sliipowner  brought 
right  UD  to  date." 

LIVERPOOL  JOURNAL  OF  COMMERCE.—''  Filled  from  cover 
to  cover  with  information  absolutely  indispensable  to  all  engaged 
in  the  over-sea  commerce  of  this  country." 

TIMBER.—"  There  is  not  another  book  of  its  size  in  the  world 
which  contains  so  much  information  worth  having." 

SOUTH  WALES  DAILY  NEWS.—*-  Major  Jones,  the  capable 
editor,  has  anticipated  the  public  attention  now  being  devoted  to 
tariffs,  and  those  of  all  nations  and  of  the  Colonies  have  been 
included  and  revised  up  to  the  last  hour  of  publication." 

House,  Arundel  Street,  Strand,  London,  W.C. 


The  TIMES.— "The  information  given    is  wide   in  scope,  and    I 
varied  in  matter,  dealing  with  almost  every  subject  of  interest    1 
connected  with  trade,  commerce,  and  navigation.   About  one-third    | 
of  the  volume  is  devoted  to  the  tariffs  of  all  nations,  which  are 
given  ill  full.    Much  labour  and  research  must  have  been  necessary 
to  compile  a  manual  of  this  nature,  and  it  appears  to  be  accurate 
and  trustworthy.    A  copious  index  ana  a  map,  specially  designed 
and  prepared  for  the  work,  adds  largely  to  its  value.     In  its  way, 
•The  Shipping  World  Year-Book*  may  bi  called  the  *  Whitaker  ' 
of  the  Mercantile  Marine.'* 

DAILY  TELEGRAPH.—"  A  more  comprehensive  handbook  in 
its  special  line  for  the  merchant's  desk  there  could  scarcely  be." 

NEW  YORK  TRIBUNE.— *' This  compact  book  of  upwards  of 
twelve  hundred  pages,  published  by  *  The  Shipping  World.'  of 
London,  contains  an  immense  amount  of  information  of  value  to 
the  mariner  and  shipper." 

PALL  MALL  GAZETTE.—" '  The  Shipping  World  Year-Book '  is 
sweet  seventeen,  and  would  be  very  much  missed  if  it  failed  to  put 
in  a  regular  appearance,  but  fortunately  there  is  no  d  inger  of  that. 
The  comprehensive  retrospect  of  shipping  a tf airs  deserves  special 
attention,  and  will  repay  careful  study," 

THE  SHIPPING  WORLD  OFFICES,  Effingham 
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Vfest  Grove  Mill. HALIFAX 


Telephone  No.  48  Malii«ax. 


IRON  CASTINGS 


r 


in  Green  Sand  up  to  six  tons. 

Textile  Machinery  Castings  and 
Repetition  Work  a  Speciality. 

Machined  if  required. 


JARDINE,  NOTTINGHAM. 


British  Steam  Specialties,  Ltd., 

LEICESTER,  &  73.  FARRINGDON  RD,,  LONDON, 

No.  1.     Standard 
Globe  Valve, 
fim.   lin.    ijin.   ifm. 


I/' 


2.     Henewable 


VALVES 


ALL 
TYPES. 


No. 

Disc  Glo1>e  Valve. 
Jin.  liri.   jjin,    ]|ia.  lin. 
5/^    7/-     10/-     13/-    20/- 

No.  12.    Standard 
Fill  I  way  Gate  Valve. 
fui.  im,  i|>ii.    i^iiu  2m, 

4/-    6/.     fi/^      nf-    ibh 


LIBERAL  DISCQDNT. 


WATSON   &  SONS' 

Microscopes  for  Metallurgy. 


THE  MrCROSCOPE 
IS  AN  ABSOLUTE 
ESSENTIAL  IN  EVERY 
STEEL  WORKS 
LABDIEATORY. 


We  make  T&rte  Modtlt, 

oi'  which  tbe  »' Woui^s 
instrniment,     a»    figured, 
eiiibodicaall  lh.it  h;i*  bt<ii 
devised  feir  MeUlluriJlcal 
worlw 


WE 


HAVE  EQUIPPED 
MANY  OF  THE 
LEADING  riRMS 
AND  SHALL  BE 
PLEASED  TO 
OFFER  SUGGES- 
TION SarAB  VICE. 


Send  for  MHToscnpk    Catalogue  USO   page^)  and  p.ij-ficiilar%  lo 

W.    WATSON    e    SONS, 

313,  High  Holbarn,  London*  WX. 
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Co.,  Ltd*. 

I  Offices : 
106,  Cannun  Si., 
LONDON.  EX. 


Works : 
SILVERTOWN, 
LONDON,  E. 


"^  POWER  6A$  CORPORATION 

LTD*, 

«9,  VICTORIA  STREET.  LONDON,  &W„  aod  STOCKTON-ON-TEES. 

Producer-Gas  Specialists, 

l-j-f  And  MANUFACTURERS  of 

PRODUCER.GAS  PLANT  for  POWER  &  HEATING, 

WITH   OR   WITHOUT   AMMONIA    RECOVERY, 

'"■'«  MOND,  DUFF  *»»  TALBOT  "™is 
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